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Abstract not available for J P 9505556 (T) 
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^Structural analogs of the six non-fluorescent N-nucleosides commonly found in RNA and DNA, which 
are inherently fluorescent under physiological conditions, are identified and methods for their 
preparation provided. Such analogs may be incorporated into DNA and/or RNA oligonucleotides via 
either enzymatic or chemical synthesis to produce fluorescent oligonucleotides having prescribed 
sequences. Such analogous sequences may be identical to, or the analogous complement of, 
template or target DNA or RNA sequences to which the fluorescent oligonucleotides can be 
hybridized. Methods of preparing either RNA or DNA oligonucleotide probes of the invention, 
intermediates used in such methods, and methods of using the probes of the invention in 
oligonucleotide amplification, detection, identification, and/or hybridization assays are also provided. 
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54) . Fh^txyiOilftli" ~v 9 V y y 3 y" 

«gf W^SitJ: vlllDNAtl^WClOiiitiK 'Ji57u 



(10) #^T9-505556 

tH t M ffl T § S T h' y y , x h T h T h' v v t L < tt fit f ?r * y ft ft |c £ £ $ 
(5)ll-y J^y-y-ddUTP9^'J > £ 



>>'3"^ y - y-U-is-T i^UTP ( digoxigenin-ll-dideoxyUTP) JM#tl> «C 
ttfcitTH* . (OSWIiM^A^f 7" 'J -fe'-x a yfcj: •? . DIG-ddUT 

P5^£ft£;W 7* 'J *W -tf-v a yrn-7"ll, *f fr ftDIGftft J ffiffl L 

t mm * *i . 

(6) AAIF 

ItJIiflUffacHK'^ ( Bobo et al. [ 1990] J. Clin. Microbiol. 28 
: 1968-1973 ; Viscidi et al. [ 1986] J. Clin. Microbiol. 23:311-317) . 

(7) y t- y ^ r A Mg fiS 

Draperi Gold ( (1980] Biochemistry 19:1774-1781 ) lit't*7rO (bisu 

lfite) ti 9M«3*ifcfcttRfcfcJ: 0 yfy'yKiffiSTS /« (alphatic 
amino groups) SIAU : 7 S / SIllV^ t ^ / C j: •) 7 § fit . £ 
<D # HI T tit T 5 y * tt K 'J 5 yy^lCtiin LT^S „ <7 5 ^ /W CO ft U <7) ± 

(8) 7/^n 7 * 7^f^»t-|»DNA7°n-7- 

f^f If* (X*7t;an-n-^5> ( Sulfochloro-Rhodamine ) ) 

ii^ftTn-/ii, #s<olWDNAtA^yij/^ts^^7n-t 

(Brumbaugh et al . [ 1988] Nucleic Acids Res. 16:4937-4956 ) . 



(11) 



#^9-505556 



tOUTa^THJ ( Urdea et al. [ 1989] Clin. Chem. 35:1571-1575 ) . 
(lOIT^'Jy-^X^f^K'Jy^ ( Acrid in ium ester label ing) 

l*?«^f ^7? 'J y-^A (methyl acridi ni ura ) » 7 i - /HX f** 5 
R N A t tz U D N A 7° P - 7" CO 4" * SB fc ft flP § #1 S . XXr/KOjD 
7 /"J F y ( acridone) . COjtSitfjfctfftaiSil*. aO'^'UU^ 
& 7° n - 7" ^ X X r /Hi S W i: & 5 R N A * i± D N A fc A 4 7' U / -Y X t T 

0'-i'3y70f^3>'7-/^'(" (CfiV^TttfflS/l* ( Weeks et al . [ 1 
983] Clin. Chem. 29:1474-1479) . 

p. 77 y -xmcomm&ik ( f ) 

7 y / -XM (l3CRn^feR M ) UM^l/^f F«7tX7^'i 

7tX7tn-f 3fI-HXf* ( phosphoro-thi oate esters ) 4^7 7" a 
tt'?> ( monobromobimane) CO <£ d*at3feffl*<0Si^»fi[*ilffi-f&<0tffiffl 
§ilT$!t (Conway et al. [ 1989] Nucl. Acids Res. Symposium Series 21:4 
3-44) . Agrawal b Zamecnik ( [1990] Nucl. Acids Res. 18:5419-5423) f± 7 5 

S ( M £ tf 7 /k:t l/-t -f y A V ■? X v 7 * — h ( fluorescein isothi ocyanate ) 
jDNA(7)7 ; f77 5 r yiXf /l/f tl^r-eilf tl7 t77 t )V 7 5 ? 4 V 7 t 



X7tnf * ( phosphorothioate diesters) ^ti&^-f & C 

Smith, Fung&tf Kaiser ( (1989) U. S. Patent No. 4,849,513 ) II 7 'J 7 r f 



HI TO"* 4* U 3" 5? 9 & KOlXfcfl! 0 HJ^fctottt. D N A 

4 a* -r £ fc if- % co x o & r n - t m m £ s « ? b -f t> h i n t> o 1 1 x s fe ,- 

*<«)«^l(iaj , t«fc«>Oft*Refc*llfttffl"t*ttt**>L<**Tft4ii: 

( 1 ) MBtWSJlftdNTPtt, lilJIltDNAW^yy/iiPCR 
ifBtfeftST^df^Jf^U^f-H h 'J 7 * X 7 x 4 hCDXr y ? b L T f£ ffl 1?" 
S;kli-jRWt*ffltl^i54^0t ( i ) ffe7</^at77^-&ffl 
n fc W ■ * (i ( i i ) y ^ ^ § fi a -f 7" y r -f -if - x a y r a - 7" t a r - 

7*5>f'7-cODNA±co^l»Wffl«^0*«rSWT--Uy^. L<l± ( i i 
JtfcJSJ8fc*IRl,T*fc. 

( 2 ) ffi£*f£l±. E?(*a*»3&8fi'voa>$tfofc*fctt#***S£«ai 



» A 4 i fc # T 8 Sr n . A^/ijy^'-y 3 y & <n 7 n -t 7 ^ v / & g ft 



-f § i jc " urn-/" tj;t#llT»5. 

(5) >wy y -tf- v 3 yut«iH8*i4tfjfc* D . 

t < li¥ £*« ? i » ft ? « =5: v> i <0 T * S . 

F. £%ttN-5 ? H fc BE* 

MSW&£3fc*71':*f-F7^a/'C&$:7*/l'V>f yyA ( Formyc in A ) ( 
— JRW {C 7 t IV -7 A =/ V b Df Jf ft £ ) (± . 7C * Nocardia i nter formal *t * p ffi 

t UT^-ilSix ( Hori et al. [ 1966 ] J. Antibiotics, Se 
r. A 17:96-99 ) , f «»»4«7 - T S ^ - 3 - b - D - >J 9 / i^* ( 1 H 
-e5/n - [4, 3 d ] f 'J 5 y y ) [ 7-amino-3-b-D-ribafuranosyl (lH-pyr 
azolo-(4.3d] P yrimidine) ] f:H3gS'#lfc(HI5f:6) . ,1 tf>tS£ft* [ Strepto 
myces lavendulae ( Aizawa et al . [1965] Agr. Biol. Chem. 29:375-376) & 
J; V'Streptomyces gummaensi s ( B * H iff ft # -Sf- 10 , 928/ 1967^ lz TNippon Kaya 

ku Co., Ltd.j izmnztifz) ^>**«*»6fc#Ji**ifc] li. *> ^ t$ § i * <o 

RNAtCflCi^l., t*ifS41tt«N-i!?l/^y FWC-iJ^l/t 

-^I'tyF (14 ) li7t^7^yyB ( Koyama et al . [ 1966] Tetrahed 
ron Lett. 597-602; Aizawa et al., supra; Umezawa et al . [1965] Antibiot 
icsSer. A 18: 178-181 ) . t V7 t A'Y'f y > B ( oxof ormyc i n B) ( Ishizu 



ka et al.(1968)J. Antibiotics 21:1-4; Sawa et al. [1968] Antibiotics 21 
: 334-339 ) N y a - F ■) 'J y >■ (pseudouridine) (Uematsu and Suahdolnik[l 
972] Biochemistry 11:4669-4674 ) , yn-HV^y ( Showdomyc i n ) ( Darna 
11 et al. [ 1967] PNAS 57:548-553) „ £ 7 V "? A is V ( pyrazomyc in) ( Swee 
ny et al . [ 1973] Cancer Res. 33:2619-2623) . Hti-V^y (miniray 
cin) ( Kusakabe et al . [ 1972] J. Antibiotics 25:44-47 ) ££tr. 7*^7 

•Y v- y . 7i*70yB, * l r * * v 7 * /p -7 4 y v b j± t° 5 V n t u s y 

y 5 9 V ^ i/ Y- ( pyrazolopyrimidine nucleosides ) T $> 0 . £ fl -? ft 7 T 7 v' 



VtdfJf9-yf-y««jftT + a^r*4 ; i ft ft *» $> '# G> ft. fc / 7 y y y <o t y 

Vey 5 y> ( pyrazopyrimidine ) fit Jf 7 7 O ^ i± * K * fc « © § *l T V* . 
:ftfe«ft*»O4^KtCHtiBI4>ta-li0chl et al. ( 1974 ) J. Ant 
ibiotics xxiv:909-916(cE© $ tit ^ g . 

Htt5E**>tt*i: RTt4^. *»U#ti, e?/o (pyrazolo) JUfCn 
O ( pyrolo) t U V CO 3 *> - SB £ If # « * tt ? * 0 , * <0 ft « ii EI 

5*»feHllK*«)flia4«*S<iT^*^<o*»^)M8lSitfcN-jc^i/^S/K 
. 7 if 7 ? W y H ( azanucleosides ) s X -r 7 5 ? U y H ( ethenonuc 1 eos i 
des) Osts (*«*<l(C|Rfe4VO n< -3A>»jt ? v FSi»*^«3i7^n 



(15) #£¥9-505556 

tt T" h h z k # &»i£Ztiti:t>t)V*>i . 
m%T ■* o / £ * tf . ttK^BH 6 j6» K § *IT nfc n * U v - #Ward fc J: 9 

(Ward et al. [ 1969 ] J. Bioi. Chera. 244:3243-3250; Ward et al 
. [ 1969] loc cit 1228-1237 ) . ft ft 2 ? U * */ H £> L < tt <?- <D flfit 7 f - o / * 

««ftt«f v^. 

? u * v F r t n ^ tt 5 ? u t)- f- h g£ H ^ £ eic y k U y / (c t$ ft § * y v - fc 
LT*SST*S . * ft 91 113 tic* U 3" 7 9 V * + Y? n -7 <n%WL\z%>wx i 

-y-/ufc fc#*r*T*4 . .r <7)^ £ttgsB^KjEtttf>s 

a«fc ? u** h ^fijffl^-r . a >r 7' y ?m — a y wttajKA 

rw#j Wfta^tioC DNA^RNA7n-r«fftfi^T3fi*ttffl 
SiiT^iJS^aiSKIilKwKjS* 5 *^. *%BflO@Wtt ( i ) »g*fctt 

H«»3e«)llSI*fctT. ( i i ) gfto* flJHSfifc. *> & ^ tt 

gW^DNA4 7tttRNAc0^gcOffi?!|cOPIgi:«ia}<0!te6(7)^<;Wt LT. ffl 



fttiitTtJtf, **lfctt?</HS*lfcj|f !/ 5 ? U*?- F7n-7\ Nil ft 

n / a t/' -e ; ff ft & * y 3- 3? ? u * f k t k ft d n a a ± # r n a a R 

IX. tiUbUmn&m&VWXto. DNABitfRNAA^iJ/O'-yjy 
* % 1 co jH (?) ffi i x . D N A z M fif co tag * T" t± & < . *v*ftrtf{t*fcti7 



-ffltt, zaflfW 3 *>cofr:fr<0 #51! fc LtfflVK rot-?-, TyJ 

•7 - . S fc U U y * - J: 0 £ m £ ft ft 7 ? A v - £ . * U * 9 V * * Y t fc 

ifc^&aHOJJlOWffl&L-C, - ffl <0 « K , y'i/577DNA, * fc li Jfc fe 
K#l ( tandem repeat intergenic sequences) CO J; 

o - 7" co - o co ft s # N a w it m t is if y j a ± co ft a # s t > © h e n & or t 

V>lJ:34*'yA±«f<«)IWt«^t4' * ? t /I- " £ 9 ffi -f CO (c ft ffl X' 
* 4 k . 
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ajfcffffl*. 05-121 1 MtSftt^n^^P^f* 

ru, ^3i<o* n^^7i-yy-rj7 Lamm 

, R , o . Ri,tJit^Ri4«ffit ( i) DNAi!tliRNA»^«tt5V^tSttft 

tsii< at/ ( i i ) «ar^o^4»fe<oa3e<o»»x*^^-e»ctj{t4 

T ft ft S *i £ , fc 3 i fc ifi ft h . foiairn-yii, tiz 

E5iJ t * & £ tf , 7° y y 4 — i/ a y i/Z £ •) 7</H, ft (ft L . If S 
tJIkiffH. 9**U^jt^U5i-f-H7 , n-rt. HI 2 ~ H 1 8CI4 1 

*ifc J: a i" v y *- v 3 y;w 7" y r 4 y a y " stttffl?S6;itt* 

*a*ffl*«*6ttfflLgM-f rtiie-resolved#jfc3ij * fc l± * ? ft 

ft tf> « IB ? * . 



SIR "t * - fc S ft £ T" ft * 3 . 

H4{iil^^N-3f7Ujff-h'-C*>«.A : T&V'G : CB?«)7 h '/>--; 'J 
7^13, &t/7^*?^(yy : T, 7t;k7^y : U, 2, 6-y'7S7 
7'jy : T , SI/'5-7?;-7t*70yB : Ctf)ia-efD«£Sf£jSLTH 



s . 

|6liC5 V P ( pyrazolo ) [ 4 . 3d] b° U 5 y V ^ 7 1^ t y K 7 t n 5: 
S LT ^ I. . 

H 7 ii tf 5 V n [ 3 , 4 d ] f'J S y"vj?^i/^y Krto/J^Lt^S, 

B8lltf9/D[l, 5 a ] - 1 , 3 , 5 - h 'J T x V ( triazine) 5? ? V * 
yF7tn/JiLtl^„ 

I9(i7f t'J Syyiy'Tf 7'Jyif7U^y FTtn/^iLtl^. 

II l o (4 r r f 1 ' t° y s v y R if t r -f r y y * ? u * K 7 n / Sr * I X ^ 
l> . 

01 1A-1 1 B|±u<o*>£0S*«il7tn/(7)M^iL'Ci I ^. 
( 1 1 A ) ftnmis7i"ay 

( 1 1 B ) III — (fluorescence resonance energy transfer 

(FRET) ) Ti-n? 

0 1 2liFTPifcl±ATP fefflUftjftWRNA^WHBTti . 

0 1 3li7^il'X07nt-^-};7'f^XRNA^iJ^7-^JfflV>fc, 7° 



n*-*-fc#mtt»t§<lfc##*W*RNATn-:r£jft*5HW , C*S. 

01 4BpUC/M1 375X; F<M-«Ec oR iSififcffAHfcl 
ID N A 5 * D ^/OJSfflMt d Fios' OflIOH*t*U^4 

II 1 5 14 II W D N A A. cr> Jfl < L A» t, g * W & ^ 4 7' U ^ 4 4f - x a > <D fz cr) 
# « * W & D N A i 1z (i R N A 7 o - 7" <0 ffi ffl <7) S tt £ S L fe 0 8? T & £ . m 

Hi 6 a u 5 ? u =t f- f r 7- d 7 t- h h 7 * ;u •? a v > a <f> 2 ' -ft^ 

ft* . 

0 1 7ttflt*7 , n-7fcfflV>fc5>xy 5 7 ? D N A A /'Jf^-ya y t 
0 1 8aS*7o-y«y'Ja-5/ 3 yA^'J/^-y3 ^tiSiBD 



NA|lffrc7)^ttic7)0T-S>^o 
Bl 9(iRNArn-/ + Cl3ltSATP»FTPl:j:SliWliRBt:i 

0 2 0 (4 H 4 h IE m R co 7 o - 7 t £■ tf 7 d - 7 " *^f/r ©ttltJ: 
^^tBSSti^^ffi^Hg (schematics) fciSLT^J. 
BB21A-21F-lll-fCCHJeS*i»*. US. «RiR#ft. ft 

022{i4o<OKSiJSitS , &fifiS*»4>'5:S5' zzA'-t/Uyn^/^f 

«Akit(|cSo«r< , ttl«0^;i/*5'Htt«7tX7i-j;xxfrt'(0" 04 
ST" ; mmc . IWE« + «7n^-^-tffli«i, ||«4M«77^ 



(20) 
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- ; * U««D . S» 7 U** FEflfcflHWarJs J: * 4 0 *» 2 0 . 00 
fit v> § . 

5 . £j££fiJaT«)*T<y7*!&»£&S : ( 1 ) BEa^rnt-^-apffifcKJaKD 
rot- ?-*tt«>T«0ll»aMIB*XSffi*tto£H £ # 5£ tf) 0J ES g *fc J: 
OflJBK < 2 ) lWI»»*«ffi^tf)iii-tf>1IWEy!l£if A. (3>ftAS*ifc«W 

«);W 7"U *M -tf-S/ a y . t IX ( 4 > #AS#lfc«»E5!lt:*aifW*#g^ 

12 4liF 18S ( ethenoadenosine ) i F lt5 ( formycin ) CO H *i -ft: £ 2x £ X ^ 
J? V )VTU7 r 4 iVOpLX^k . ffc ll <0 X ^ ? WMi 2 5 0-4 5 0 n m CD 

m 

T2. 5nmX!)7hfc*JiU*SS*lft. 

12 Sliiffi, ft S ^ f± 5 ' a-^-t;Hy F7^^^It«3f-|;fflM 

^SixT^S W«1«WE?IIWM-Cft 0 , rn-^OffifflJi-eix-ftLcorn-yE 

n^mmtin±.ff)mts:h m^^mm^mmmxh^, t a sr-eft^ixsicorD- 
7" e ?ij ^ 5 ' z-A'-t/uy^^^ru. 

0 2 6 l± £ » E & 5£ ^ <9 5 ' a-A-t/ny F^'x/KOJclJSLtl^ 

02 7liSaW^/t/H(l (Sustained Signal Amplification) <0#lli 
L T £ . 0 * cr, m X' f± Z S IS y J A £ 0 f£ L T V> S D N A a* Z -9 (0 m =5r £ * § 



£ j# o T § A,A°-f T -f X B f :* > ( Hepatitis B virion) & (7) jr S J\ It 

m^x^h. ;«jsi±ht«xt 77^t: ( 1 > ^ntf fj^h^ 

St$llt3f?l/*y K7tn7'JSfflLitll^(0DNAl£0{ipft ; ( 2 ) Z 
o <0 $ CD # 81 i , Zoc07°7-fV-, Ai B«#i ; (3)3iR*BP**JflV*fc 
A77-f7- i f|iAO' l J^'fXLitDNAlOttS ; ( 4 ) £j£§*lJfcZ*«E 
^IJCO ( a) RNA.if'J^7-*'5fflUf^lDNA4^£07yftyxRNAW 
4- (b) fcSl* >J.*9--tf*fflHfcR NAlfifrfeWD N A 

ft , Stf (c) B77^f7--DNA*^fflri|DNA«#S (DNAH 

, i/^^;n»S-t>f^;u ( x r 7 r ( 4 ) ) * H 9 s t z t tf f » S . 

ie?iJ#^- 3 ii^-fig^ U 3'3? ? !✓ KTft ") . EJ!#-9 2 cog ft T -J-n / T * 
«. . 



o<OSi Ui|*ftMi LTIi, Elffi^JS (solid phase synthesis) . Sit 

*tf>ftffl J *»&Br=arir, tfcttl»ieS*DNAA^/ij/^-i:-y 3 y r o - f 



#ffiKttMf*i fc^^TIBT**. * ^> fi <0 R <o S fi ft fc 

fc ti K 81 3 ft. S . -eftfe- ; KE«Sitfc*Jfett, 0 ffiW T i lift § it ft El^^ 
Bf^fcAOA^f^ij^^-if-i/gySffitfJHifttfcftS. 7C * £ ft tt <0 % 9 U * 

*ISHj<0S*r-»-o^(±filT^3o^-ft«*aaK^ttfe*lS : (A) C- 
5!n^yFrtn^; (B) N - if ^ l^^ y H 7t n/ ; f L, t (C) N — T 
lF*?Utf?-KStfN-T71f*7I':*?-F<7>7^n?\ -C * S . <! ft £> <D ft £ 

■ a-*-*£&#«rffi$:, *aW3t^u^^F«T^o/T»* ; 2) i ft l±« 
*fcM:»*«&«JIfc&Ki:L&v*: 3) ;ii^ttiaSt#St§DNAffC 



A-I2 1 F - ltSSiltU8. 

hVy-?'J -/^tSSWfcKOaStL. 4a»*frT-CJ± 
ilWtii#S3Efitl)5, eW*>»E + tf>*fi*':fctf> 1 **E*tt. a, c, 

g , t , u , i nf iirf/yy, S' f - s> y . / r - ^ > . f s^y. * y 

fIWCf4tJ^^t'*yH<0" ttitr-fn^" (Structual Analogs) fc 



t^<02. 4 -Xtf/Xli5 ; 4 f H-rt't *tf>2 3-, 4~ 

,5-, 6 -&tf/Xti 7 - ; X'f S fV-iV ( benzimidazole 

) t 3 - , 4 -fttf /Xtt 5 - a»SI## ; y^Y-fr ( indazole) * 
*> 3 - . 4-, 5-. 6 - fttf/Xtt 7 -lifting* ; e?V-^fc * O 3 - . 
4 /XJi 5 -IfllDtWfl! ; h iJ7'/-* ( triazole) kf«4 -Rtf/X 

U 5 -fiSJStW* ; T h 5/-* (tetrazole) fc * CO 5 ; «. V V 

M)7 ( benzotriazole) ^^4-, 5-. 6 -Xtf/Xli 7 - ill 

hI ft ; 8-7f7f-ytf«IIi#*; 6 - 7f f S y U»liH!*# ; 
6-7f75y/H:f«Illift; 5 - 7f Hy^ ; 8 - 

7f t;l?^t>f * tf) S 8t US » ft : t5Vot U 5 ( pyrazolopyrimidi 

ne) i^<0«$f?|ilfr; 3 - f7f ^^y/k ^ Of y| (orotic acid) ; 2 
, 6 - 'J if * V - 1 , 2, 3. 6-fhnFn-4-e>J$y/'^^i|(y8( 
2, 6-di oxo-1 , 2 , 3 , 6-tetrahydro-4-pyr iraidi ne carboxylic acid) ; /K/l'h' > y — 
;H8c ; IBB? ; X-T S T T S is y ( ethenoadenosine ) ; I f / y f y ^ ( ethenoc 
ytidine) ; T a 7° 



'J/-/H (4-tFnify-h , 7V"a [3, 4 d ] ty « y'y ) 

4S^a5i;^fj;3i, Ig^)tflih7 7/ -xri«0»C-NjS^^C-C 
IS^TBilSftfc ± 3 £ Ui>*SC -;?l/5ryFtU»)#5 ; <fc 3 
Itli, C-5?l/^y Fyi-F7 l Jyy*<077y;l' ; l-^f;H?y* 
; 1 , 3-y^f;K5y^ ( 1, 3-d i methyl uraci 1 ) ; 5 (4) - il )V # * h * 
i^-ls 2. 3 - F 'J 7 V" — ( 5 (4) -carboraethoxy-1 , 2, 3-tr iazole ) :5(4 
) -^A'iKJftSF-l, 2. 3 - h 'J T ( 5(4)-carboxamido-l,3-triaz 

ol) ; 3 (5) - # /t- Jf? v * =h)V t" 9 V-/1- ( 3 (5) -carboxymethy 1 pyrazol e ) 
; 3 (5) - * >l>*t* h v t° 5 ( 3(5)-carbomethoxy P yrazole) ; 5- 

^/t/t:x F Jf y- 1 - ^f ^t?/-* ( 5-carboethoxy-l-methylpyrazole) ; 



(C-i!?l/^yFy3-FV'fyy ( C-nuc 1 eos i de showdomyc i n ) cf 5 (7) ) ■? U 
4 5 Y ( maleimide) ; ( C - 5 9 V if is H t° 7 V V -Y v S ( C-nuc leosi de pyra 
zorayc i n ) + CO ) 3 ( 4 ) -*/l/*'JftS K~4 ( 3 ) - t K n df 1/ £ 5 V - /I/ 

( 3(4)-carboxamido-4(3)-hydroxypyrazole) ; RX/M 5 t> I l+CJXh? 
ft l> » $J 2 ft T I, ft! 1- K T <0 T ^ o ; fc L<tt*co«»§*i!fcSI*ft£ 

" Stftfitt" ( Fluorophore) fc J± , ft ft «T ft & K H 8 ft * tt *f "t S ft * O 

*gfticii£a£%tt£*ift£vi ( > 3 0 0 n m ) ***»fe^ra**^ftfc 0 c 

4tS. II L U CO Ut 9 ft tfi 3 0 0 n m *» 7 0 0 n m(OH<Oi« C4f 5 u t 
tfc'), ii)lUl^ii 3 0 0 nraA^ 5 0 0 nm«i«»ISSIt4f§; 

" HftfifilT^O (Fluorescent Structual Analogs) iil5i^ll 1 

RWSfife^y^U ^irllrtn/^Jt. tii^^'IiW^V h y y - ? 



^4.fcfc£tfC-*?w*i/Ftr*S7:r/l'V-fS/yAtt7-?/5'>'i:R* 
or-'^-/r^-feT^-7k*^^2r^«-fs^fc* i -c§i.rTy>'>T^n^-c 

* h tfi. ft*iJS'ig^{± 3 0 3 n mT* "5 * * St » tt g li 4 0 5 n m T » S ( X 
h-ny7F=102nm) . 
" ( Derivatized) j??UtyF7tn/li, R JE fife * (± ft « f II £ 

ft*»C U< tt SU 0) H & T . ( heterocycle) »R,4^ R 9 fiu fc 

L<I±/'J 3y HS<ORio ( 5' ) , R 12 ( 3 1 )0R„(2' ) fit IS L 

^^r — (fluorescent resonance energy transfer (FRET) ) CO 7 7 -te 7° ? — 



" ^o?i/^f f" . " sfu^jf^u^f-F" . ifcir 5f u rr v - - 1 14 
ft;W 7'U r-f -fe'-v a yrn-y i:l4_tK<D i 5 t. 4-&< fc t, 1 o#a* 

r^asijtiLft-arkoT^-'jy/tii (04) a* . -e it i± d n a : 

DNA, D N A : R N A , RNA : R N A« fit t ± ^ „ T--'Jy/li. 

( i ) jfcjsii^aF^-fcr^r^-tfH^JSfcrt&fcM/t-e^iffiiiW 

=Sr iM * M . Stf(ii) 7u-7tfi\4 7* U ^ 4 X~t I, ft £ Wit fig? . IWD N 
A, £fcii««RN A (&«" 1«D N A/RN A" ) fc ffi ffl 6<J 4 S W S *K 

(04 ) <Oifc$SI:##ff fetlS . 
" DNA/RNAlSfiS" ft t>' " T m " f4 . D N A ft § V> (4 R N A CO a 4 7* 

r««t, L<IJA^ 7"'J >v F#«S*l4 

" T n # x * m 12 90 " fi . * $ $ 45 £ its * ti X W h w ~f tl A> <F> » * tli £ 



(Mi.K'^ft^ilftDNAiMCffiSW^RNA7n-7'(0#StRN 
A*^ 7f/yy-5' - F'j7tX7iO (AT 

p)£?5■ft*) | 9fc7=^-;^^'f>'yA-5■ - F 'J 7 t x 7 x n (ftp) t«I 
&) 7tn#X4ME?lCfc^tli. ? V it i/ F 7 t o ^ 
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ztitzmmn. mmw%7 * X7 * s>x*x/i'iS£#i*tf>iB*fi-e , *i<os#7* 

P 7' CO 3 ' -0-7tX7t*7S/'f F (3' -O-phosphoramidites) % it ffl "f 
4ifCff5it!6*^rtl6tr*>S. fl! o T $J I f4\ Chlamydia tracheomati stf) MOMP 
3tfc 7 <7> ffi fi§ W & K ?|J , i L < J±-t<0«*T^n^E9JA*. * ft -? it d A T P t 
fclldFTP^IUTDNA*^?-^. dCTP, dTTP, dGTPB# 

MOMPSfE^ia?iJ ( SE?iJ#^ 1 ) : 

AAC GTT CGA GAC GGA CAC CCC TTA GGA CGA CTT GGT TCG 

mmmmm < i»#f 2 ) : 

TTG CAA GCT CTG CCT GTG GGG AAT CCT GCT GAA CCA AGC 

a*'i,fcs*EH (ia?'j#^3 ) = 

TTG CFF GCT CTG CCT GTC GGG FFT CCT GCT GFF CCF FGC 

ffl *i a<> * <0 1- h ft**)?** y7fV y y (A) o«S?fo/ti§ 



tt, »«. am*. 7ot7t7 ( chroaophore) . * fc l± £ # ffl ft ( Wilf^ 
yy/K dansyl ) , t7fiK naphthyl ) „ T > h } ) IV ( anthryl ) s tl/-^ 
( pyrenyl ) , ^ f- /W 7 V ^ I) 7 x n y ( methyl unbel l if erone ) s fo h H ii ? — 
V>J 71 ( coumarin) ) ^flMiffiftWgT^n^F^-^CDftlf 

.Wtfi^Ttt.*^J:-342*»«r»*S*lill(2O?'C^tJ:0aill«tBtB 
tF*i**»»a*T-#-n^i*^4f-F-#--^>lJ>c«*tttH F, r*5l , t«fcA«)a 
#7 



? -t r ? - 1 LtttfcfiJ. 

a. ? y^y Yr-ruycom^. mm. Rvmmtut 



y FS1 ( B ) ffl\fotO l J.7?t | JSy>U<l±7 , ijy<?)|S7tn/ 



. RV j ttitfi%m-Btmt>L<ii8tm-m*&£iz£r)')t:-x (r 12 = r 14 = 

OH) , f' * * i/ V # - X ( R ! 2 = H , R 14 = OH*£{4R 12 =OH, R 14 =H 
) , t yf * is U # - X (R 12 =R M = H)«75y-Xi(i4-9 + Ft« 

ft (± * ? u * f- f ft ¥ t bh h w # c i w & o t n a -r & . 
* 3S « t fi r 14 , ^t/t-voy, 2 - 7 $ y / 'J y 'J -t* jf ^ i/ y f , a 

V2, 6-y7Sy 'J*"?^l/^yK ( - ft ? KX Ut ( i ) 7fV-/ytBt 

4fcii*fttc«fc*«*t**is£ ( i i > siwii. 5 4 y-i/ 

3 > . U ylftJ *tf«l£V>B*Rl6t:*5^-C 7 N V f - ? U v 7 i&mtt*cr>T 

? ; i/ v z ®mmizw.mx * h ) tfmftz 7 v * i/ v rv z ? v * v v r + u y 

(04) *>ft*fcLTfljm«>*i*. *»«tft^r » HaLfctt«*H«*)?U 
-A 14 , t<t«I«7'7y y>. yfy'y, f- S v v . y y , OyytO 

(1) jt ? KT^P^flflUS 

flft*3!?yty M:Mts»i7tn/£7)#^ ^rcit^/y y^f; 

5 v V a Jt , 15-11 1 «^ ft^'fl c?) ± gU= ^ L T 0 , T S t i4 # » ffl 
CO 7 * o <7) ft & m # >S L X h h . 0 6 0 7 T (4 T V V 7 f - n 7' cO ti if * 
LT*>&<0!4. <7) J& $tl <7> tf D S i/'y 7t n/i5«i 5 CRCI4»tit ^5 A'tt 
S> & . R 4 . Re. R 9 ^SI&c9^#»^ftT^£N-*?W:*xKr^n^(a 
fflfl-Srl&HT. #^-^*<0±Sfc:«-f SWJfCJi. ft* 3S &£ ^ <D S 81 #'0 1 C 

nxm-o x us . 

(2) 3t3fe* ? U*^ F7ta/l:-W77^^f 

FF, / 'J 3 y F S V 1 1 J t / 'J 3 y F , £ £IT t j* * £ ± 3 K » o 

: t tt s ■ 81 (4 5 O (?) || j£ St <0 H -f ii C i$ H T & ff ft 5- ; ^ 7" -fe >y FF 



/XttRio. Rn. Rn. Rib. Ri 4 fflt*»tt4Mat ±oTje« 
SfiS*. .iftMi ( i ) iltt:iota|U>tf)9, ( i i ) 

il^fif^.-C^'JyK** (Witfhy 7**7*4 F ( triphosphate) , f- :* 
7 X 7 x 4 F ( thi ophosphate ) . TiJ7*X7x4b ( ami nophosphate ) 
&£) ^RnttTCt^T CO&SS8I (protecting substitutions) (Cliffy 
^F^yh'JflH £ # , H 5i>6BI 1 1 tOt^t »/'J 3 ^ K , FCOK 
T , R , o . R 1 1 , R 1 2 . R 1 3 . UJ:yRi4*'iaTf)J:3tgiShT^5 : R n 
fcJ:O f Ri3=H;R 1 4=H, OHiftiiOR i ; R n i: R u lifttH , OH, O 
Rm, ifcliNHRktSS* 5 , * <0 * f ( a ) RiftlllillWCIi . Miff 
^ f - ;P , t - 7 f- ;l/ s ^yy/K o-^hn'O'y^, P -iFD\yy';K o 
--ho7i^;K 4 fc tt F U 7 x -)V* ?)Vco X o =Sr . tt«7 'J ^« <> L < li 
T ^ * ;P x - -f ; X f± 7 * * /t- , V* 4 ^ . p--bn<y/UH<ll 
TiV*ivm<VX 3ift87/H/H J i>7 l J)UXf/l' ; f F n t° 5 - /L- * 

( tetrahydropyranyl ) CO X 3 & 7 -fe ^ — )V ; F 'J * f- x D IV ( tr i methy 1 s i 1 y 
1 ) t - 7 - v * f-lV >- V IVX.-T iV < t-buty 1-di methy lsilyl ) CO ± 3 % 
v V >V£ ( silyl ) ; p - WUyX^7 f I/H ( p-to 1 uenesu 1 f ony 1 )*?>*•■? 
y x )V 7 * -)V& ( inethanesulfonyl ) CO J; -5 & R K X X -f ^ (sulfonic acid) 
; *S (bromine ) . 7 ••/ * (fluorine) N 3 7 * (iodine) CO X 3 & A 7 4 F 
(halide) . «13:RSS<OitaoW»iGreen, T.W. (1981) Protective 

Groups in Organic Synthesis, New York: W i 1 ey&SonsCO if fc H V> fc* £ ft & „ ft 
fcUi t l4FRET»i#tt»J:^. £ ft t tt . W£tf(£*ifclBfe*i4fc*>? 
«4V^ ) . &tf>S3fc*#£4ftS. 7 - [ 3 - (;nn/7f*y'J;H 7 a 
*K * ] - 4-^f/^-7';y, 0-4-^f;^-7ij;A--N - [ 3 - F 
U X F # v i/ 



0 IV ) 7° P tf IV # )V rtX - F , N - 3 - F 'J X F * is : s H )V 7° o t° ) ^ > ^ ;l/ 
7 5 F ; ( b ) R,li 2 ' 4 fc 14 3 ' - 7 5 F . 2 ' 4 fc i± 3 ' - 7 y F , 2 ' 



yy*-*S:fC«LT^S; ( c ) R k l^7f H £j£ ( Geiger, R. , U. Konig 
[1981] In The Pept i des : Anal yus i s , Synthesis, Biology, Vol. 3, E. Gross 
, J. Meienhofer, eds., Academic Press, New York, pp. 1-99) fc j£ < ffl ^ fl 
TV^*J:a4-««"C«»««ra»ffH* ( nitrogen protecting group) T" * 
£ ; £ ft(±*/W 5 /H ( formyl ) . t - f f- n 4f it )V # ~ IV £ ( t-butyloxyca 
rbonyl ) . < y >>' O 3r # ;W — )V 36 ( benzy 1 oxycarbony 1 ) . 2 - ? U U K V 
is )V Jf v # ^ * ' — ^ S ( 2-chrolobenzyloxycarbonyl ) . 4 - ? n D "C. V i? )V 
$ y^Jl-^-;H ( 4-chrolobenzyloxycarbonyl ) s 2. 4 - i>' 9 n P < y 1/ 
)1>J[5; ^ ft )\/ ft ~ }l & ( 2, 4-dichrolobenzyloxycarbonyl ) , 7;l/7!)n^fy* 
/I/ 7 - /HE (fur fury 1 ox year nony 1 ) „ t - 7 5 n ^ y All'^ - /H=(t-amyloxy 
carbonyl ) s 7 ^ V > f- /L-- :t ^ v * -"K — ll 36 ( adamanty 1 oxycarbony 1 ) „ 2- 
7i-^7nt;l" (2) - ^Jf i/ i3 >V#-)Vm ( 2-phenyl propyl -(2) -oxycarb 
onyl ) . 2 - (4-h'7i^lK7nt*- ( 2 ) - * * ^ # /I/ # ^ ;U3S ( 2-(4 
-bipheny 1 ) propy 1 - (2) -oxycarbony 1 ) s h'j7i — /I' ;>< /H= ( triphenylmethy 
1) , p - 7 - ^ /l* ^ 7 i - ;M f ;H ( p-anisyldi phenyl methyl ) , x - P - 
7-y^y7i-/Mf;H ( di-p-anisyl dipheny 1 methyl ) , 2 - — r- n 7 x 
^;Kil'7i-)H ( 2-nitrophenylsulfenyl ) . ifcliy'7x-*7 t 77 < 
-/H ( diphjenylphosphinyl ) 0) £ d « fc*£ jg & «R* * tf ( * <l |C 
Hf>^U) ; b'j7;^D7-kf/H ( trifuloroacetyl ) , 9 - 7 U - )V 
X <?U % is % )V # -JVQ ( 9-f luorenylmethyloxycarbonyl ) „ 4 - h >V X. y X )V 
7 * ~V^-U%-i/Ji iV-tf—lV^ { 4-toluenesulfonylethyloxycarbonyl ) s ^ f- 
^X;l/7 t-l/f n^fy^^^-;H ( methylsul f ony 1 ethy 1 oxy carbony 1 ) s & 
t/2-y77-t-7fndfy*/l/*'-;H ( 2-cyano-t-buty 1 oxycarbony 1 ) <7) 



36 ( chloroacety 1 ) , 7-b h 7-kf /H ( acetoacetyl ) „ 2--hn-^y/ 
•OP 31 ( 2-nitro-benzoyl ) . yf 7t7y/^f ;H ( di thi asucci noyl ) N -7 1/ 
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H A ( maleoyl ) s 4 V — 3 f-~/t/S ( isonicotinyl ) , 2 - / D t If D 

y^/^-;H ( 2-bromoethyloxycarbonyl ) . Rlf 2 , 2, 2 - f- U 7 P O 
Xf nJf y^/|/*^/H ( 2,2,2-trichloroethyloxycarbonyl ) 5 K ; ft J 

V> tt R k {J 1ft ffl "T tt * 5 * ^ ( N H 2 , SH) = O X' ft 0 , * *l 6 tt 7 5 F , f - * 
X - r /I*- , X )V 7 4 HlS^ftS^tt^ilfe^ftJDWi^rSE^RJCaiR^tRs 
<0 ffl » & *> * ( Mi ff R i - ( C H 2 ) , - R 2 , xi±l*»^,8<Oiai<oa[»; P M , 
R 2 , R 3 (i H , OH, T )l*Jl . 7isA>, * Jf X - f * fc tit if X )V 7 

7 x H ( hydrazides) . V !✓ A 5 ^ V - )V ( mal ei mi dazo 1 es ) . I? fll «T gg & ^' :t 
— IV (oxidizable diols) . Ht^^y - S y/H ( succ'inimydyl groups ) 

tliX^-t-T'ft 0 a § . tmf^Rut Rio^ 3 *>-Ofc'ltN H Rfc-Cft 0 
#4 . 

*f6^{±S<9{CWT<0fllja5**l*OiffflO7*X7*^75^-f h ( Phosphor 
amidites) £ #t? : 



i<O4't k Btt***-CiE^/sa3tJf^U^5'F7^n^<?5^'f*L*>'Cft0. R 
! o , R„, R , 2 , Ruli/'jai/K, F „ ^-fe>yr-fcLT±fSfc5£*§:h.T£ l 9 
, R lt llH4>OHt*i. R 18 = ftR7A'*;K * + T t> * f- £ 4 fc U >f V 
TP e;H, t U < (it*7 * U 7 » ( morpholino) » !) hVl ( pyrrol 

idono) s 4 ft « 2 > 2 , 6 , 6 - f h 7 J< f *t*n 'J F/l ( 2, 2 , 6 , 6-tetra 




R i4 



RlSO N(R 16)2 



me 
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thyl pyrrol idono) CO J; ? %&mW ; R 15 = ^f ;H . ^-?-y?;if/H 
( beta-cyanoethyl ) , p-" Fn7i-/H, o-^no-hn7i-/l^^( 
o -chloronitrophenyl ) ^ tli p - ^ DO 7 i-/H ( P-chlorophenyl^ ) f fo 
& , i-KX <vm<VRMl± 1 h 2 5 %mm?C0M:Z X^~V~£tzl$V > 

( i i ) T S / 4 h*DNA*fcttRNA«»J<t»ftqeKJB-C*«J:3fc'f*fc 

htfOiiBfiilSjl^SA 1 , * ft t tt X df V "f 4 9 'J 7^5/1 ( exocyc 
lie amino groups ) <07-bf /Uti fcliT S f - y 3 V ( am i dat i on ) jfi -g- £ fl 
, 7 -b f ;k ^yy'-flK -f y 7' h U ;U ( isobutryl ) , X 9 is - )V { succinyl 
) . 7 9 P A IV ( phthaloyl ) , * {± p - 7 - y -f ( p-anisoyl ) tl h 

(^t^ttfl^lO ; y^f^7t*7?y'y ( d i methyl acetami d i ne ) . x 
-n-7'f*7t/l-7iy>' ( d i -n-buty 1 f ormami d i ne ) & tz it i> * f- ;P 7 -fe 9 
S x'V ( dimethylacetamidine) £ •# t? ( # * tl # f * T "? tt * ^ ) TS V V £ 

*OR«ttW«*fc fc , **ifettH«ta3 fc«B 3 ft* . 

<O + "C05*»fe011fcfi}*>fLJtJ:'5t*!;d'v-{i»a5*ifc«3e5f?l'3j->' 
F7tD/tW7U7t(k7$^'f hiRKL, ±E«0flUt«J:afe:»W8 

3T7U:t^F££tf. £ fet*fg^<0$ fefc^llffik LT . Htt£8ftK*S£ 
L£iiu»0®ft#;3' - 0- 7tX7t^75f^( K*>RJ6fcJ:oTf|sll3fifc 
'J 75 ? K £ t ?** . 

7t*?-(yyA (formycin A) {iNocardia i nterf orma<7) *g $ fe U # 5 
? H fc L T # iffi £ ft & . fS4ftlHiStreptoiyces 1 avendu 1 ae fc Streptomy 
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ces gtiHBenslsOtt*ffift> £> %tlt>teh£><Q>ltZ6frt>%t>tlh 
R 

N A 4<T'^aS<I CIo*> I, , ifc* Ofl&iftttcD N -jt^tyF»C-iJ*jt? 

z tvti/YTi-u? (m5) \±? * >v~? 4 i/yv , it*v y * frvj isyB ( 

oxof orrayc in B ) , i/ a. — F U v > ( pseudouridine ) „ x 3 — F — ( 
showdowmycin) , t? 7 V "? --f J' V ( pyrazomyc i n ) . fLti-VO/' (minim 
ycin) £ tf . 7l*?'(yyA, 7t*?'(yyB 1 f Lt^ '/ 7 t /l/V'f 

I'tfi' H ( pyrazolopyrimidine) X fo "3 „ filftl?f/yV, ^y^, h rff 
^Ifyf-ywWJtr^n^f** ; S«f^M!^/7yy>«f7V'nt'JS 

tit S Piffl* ^ t* jl -{±0chi et al. ( 1974 ) J. Antibiotics xxi v .: 909-916 
\Zfo h . C-7Htf F«N41oj:t;N6 <F> \% * ffc <7) £ J$ 12 Lewi s fc Townsend 
( (1980) J. Am. Cheiu. Soc. 102 : 28 17 ) CO X it 4> iZ ft K t> ti X H h . T A V X U 
7^^757^5/0 - [ 3 , 4 d ] - t U J y y ( isomeric ami nopi razol o- [ 
3,4d)- P yrimidines) Ji Wierchowski h [ ffi «D ^ T O £> <0 i± D # - X . f Lt ^ 
< o^!if^ J fyStfyf^^y|ti» D ni L X A # ^ flg ? * 6 ( * ft t U T 

-azaadenine) ( Gerster et al . [ 1967] J. Med. Chem. 10:326 ) CO X 0 t,Zde n 
ovofc£**T«-C»* ] ©Xl«fca^^ftTV>* . 

a_ 

ft ^ RJc {± , N-57^yF«2' - t * :/ S 3 1 -f**^iL C- 
jf^l'^j'KtHtAaClf /Jf^l'tyH ( ethenonucleosides) t± X Itt t 
iotSICH^S;!: h ( Robins et al. [ 1973 ] Can. J. Chem. 51:1 

313 ; Jain et al . { 1973] J. Org. Chem. 38:3719; DeClerq et al. [ 1987] J 
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. Med. Chem. 30:481 ) . fc ± 3 * # # 7 if * ? U * * H , ¥ T V X 9 \s * + 

Robins et al. [1977] Can. J. Chen. 55:1251; DeClerq et al., supra) . 3 
-T i? 



H , 3' -757, 2' , 3' . 3' -v'r^^^7^n^ 

W^)fi«fc»^)7 , nh3-^^#i&J±«ftS*l.TV^4aiJT** (Lin et al . 
[ 1987 ] J. Med. Cheiu. 30:440; Seraf i nowsk i , P. [ 1987] Synthesis 10:897 
) . 2 ' -OHWyy/HttliFRETitiSffilfeS^liSiliP a t e 
rsoniAndersontJnTiUTHi ( [ 1989) Si 1 i con Compounds: 
Register and Review, Petrarch Systems, Inc., pp. 60-70) . 

P 60 D #-Xfr t> t is 'J #-;*^tf5£Slf)-!M ? 'J v 7&mm ( cycl 
ic protection procedure) <F> $r fc & J£ ffl X' h 0 . 5fe fc 3& fc £ 

ftfc J: § 7 -fe h * v -f V y h U /t-A U K?£ ( acetoxyisobutyry 1 halide procedu 
re) *JflV*fc*aC4 t S 2 otf)7^ W-ftiHlf*fcftt*» ! Sf, ft L V^fif 

£ Ut2ft^W7 ^7t^-ya yti otlltS i fc ^^Tft-C** . -ft 
5' -t77tX7iOliPOCl2 * ffl ^ t ii i ( 

Smith and Khorana [ 1958] J. Am. Chem. Soc . 80:1141; Yoshikawa et al . [1 
967] Tetrahedron Lett. 5095) . M & h '7 7 * X 7 i -f h UR fc* # . i 
(iMitchelson ( (1964) Biochem. Biophys. Acta 91:1) ; h h ^ \t Hoard fc Ott 
( [1965) J . Am. Chem. Soc. 87:1785) (C ft # ffi £ J 9 fc ft ? 

ailt77tX7i^ h##^#iM S H ( Carbodiimide (CDI) ) . K 
^Tf l J7'f/l'77t-')ifn7tX7i'f r- ( tri butyl ammonium pyrophosp 

hates ) t,z x >o mmztih v y * xy * v fritztitiMZ & i>?)X'h & . m 

Eti L fc 7 5 / £ <D fc £ * t" 7 7 n 7' * 7 * X 7 * U IV it t & & S ** ft S Z. h T 
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14, -ecOj: 3 ^Ilftli, Thayerf, ( [1974] B i ochem . J. 139:609 ) 
oTxf/l,hij7/^nf^7-t:f-h ( ethyl tri fl uoroth ioacetate ) T" H 



(l)ff% 7U7tfr7^^ H^ftl |JC7U7^7S/Uli*j8 
2' -f^^f y 7 t;l/7^f y>A (2' -deoxyformycin A) f£ M £ ft ft 3 ' - 

f Ft*XSfti. H*^7tX7t*T5/Oa, MJ£-tl»S2iW^7^- 
X7t^T^O> ;«l^lif^^y-TfVyy-3' -0-7**7* 
iPT^'f h ( deoxy-adenosine-3' -0-phosphorami d i te ) £Bj&$ft, 51 if CO 

Ft, KJ££tf^ft§ , /3-i/T/x^/H^^#:^\ ft?WUSJtlt 

*yrf5^u3i-f-KottKoffiai=a«wfcWAS*i. 6o****fctt*;h.ia 

m t {f , ;yt^7A>f 7" y yy/^'Jiit^u^f f^SL ft *>' , ; 
ft tli^^CS^S *S £M , t&;b£> [AC] , fc [FC] ,^tL. ^-f ft i, 
SDilL (>98%) t MftOAJR*t« LtliffH tffifc* Lft±. [FC] 

»-?<ot:*r l [ac] n fc o 3 ltfetin-r*)*****:^ 

3^'Ji?-MiELt. ;;txHiActFC(Of^?-M(0itiD, x 

lix= 1 0, 1 5, 20. 25, 3 0<OiUS. 'J i?- i , 

fc [ t g ] £n D jg-tffiMW^- y ^v-tsu, »s«tA-f 7 y r-f 

X'Lft. L^l, ( i ) Ti3u-X *f)V* X'C0Mit7-n -? A K*fi, ( i 1 ) a 

7* y » k irrssfifc x a tc . ^ftg#, [ag], 

. ift{± [tc] t cox dfcftfflMHEailctt, >W ^ijr^L«ri>oft, o 



. 075M*>NaCljg»ifi, [PC] , : [TG] ,S[f' [ AC ] , : [TG] , 



(2)3T% * U j? 7 V * f- F fe J: V # V r ' * * ^ 5 ? U * ± ¥ q> fgffl wiftlfz 
ISM * *"f £ U U # >? ? ^ * f- K k # U r * * 5/ U ? Utff- K U , D 

7l/-Mi, ft ^ A . ?n-->/f ^-7?tiotIi> ft h w \t y J A 
DNA*»61»fefifcK«, *if**trS4y*=Srt><0*»(?>^^<t*. * d Lfc 3 
ll^DNAf VTl'-h, E.coli RNA#'J^7-^\ y^A* 
7fVy>'« l J*'-^h l j7 ; fX7i4 h £ W it T rNTPtH^yfy'V 

, ^'Jy'y, / r j is y & fc* £ m ^ fc r n a * y d" * ? u * f- p co g $ e ft g, £ 

h , )Stti)|oRNA*^7--l:, 7t*70yA«>7f7yy» l JI-^ 
h'j7^7iOti^t rNTPf^^^yf yy, >7 U ^ y . /7/y> 
5:t"JlutRNA7-n-7-«Satt<f)§#SI^«li, ill 3t*Lt*6. 
*f*'4#!; r** v 'J ? l/** Ftt. jaT*>2rffi*fl|VK 2' 
tll/V'fyyA-S' -h l j7>fX7x-fh(2' -deoxyformycinA-5' -triphos 
hate) (FTP) Jf^^f y7f 7 yy- F 'J 7 ^ 7 i O ( deoxyadenosi ne- 
triphosphate) (ATP) Clit h Z b <k i T . * *l T * . i^yTffifc 
14. ISWDNA^My-^'^^t, l(:Sg^DNA#^7--fe'SI hP 

c Ri££*ijffl Lfc D N AtBliTft h . ::tf HTta^SSE 



9 V / *? ■ 7 y 9 ' * V V & Jt Ji % M» T 7 D N A ;K U * y - -fe" fc V~> o £ D N A tK ij 

Stttftifcfticflai^iifc. ( i i ) T-yru-h^-t^mizco^mn^i^ 

r^7-*t, *»»PCRi:LTa*E»tf*l*^)i:Hai«rDNA««r. ffl 
H 6 ft. fc . ( i i i ) *tl?tl<7)Ty'(V-ti<?)Uk^tfZ*1~y0)£lKi:Vy 

i: ^ -5 



xat/f^Jfy U ^-X^fficOS^N - 3? 7 K . 2-75/7'Jy. 2, 

6 - T $ / 7 V y ( ^ ft £> 7 T J i/y- 5' - h 'j 7 * X 7 x Mc K JU S ft 

Jfca5-75/-7t*?'fyyB (fllfi^(yyyh'j7tX7x>f r- fc 

/ryyy-h'j7tx7i^ Mcmsftt) 

C. Z 9 V 

RNAiDNAIi, ^<04»»*i6'C»*«t9^n/'*-iii:*«-C**. * ft 
t*4*i*t«tt. ififcftfcHS-fSibffClifcua*. ( i ) 7 * v - F ■ u 

^IHbRJE (Richardson, C.C. [ 1965] PNAS 54: 15S > . itlimfiyy 
■ ^--tfRJE (Van de Sande et al . [ 1973] Biochemistry 12:5050 ) (?) U -f 
*l*»fcJB^fc 5 ' D N ACO*«5^U >7\ ( i i ) M IS Br # <Z T - - )V t fc fl 

D y 7" ( Feinberg, A., B. Vogelstei n [ 1983 ] Anal . Biochem. 132:6; Feinbe 
rg, A. , B. Vogel stein [ 1984] Anal . Biochem. 137:266 ) . ( i i i ) 3 ' D 
NA*S7<'Jy/, fcfc L ZtllZte? - S t>\/t** 1/ 7 9 *J)V y y y 

7 7 x y - -t£ £ , f«yh'J7tX7i'( hOt/it^V^f Fa^7 ffll 
OjRLftillSiBjBEStfifcftfcJflU* ( Okayama et al . [ 1987] Methods Enzym 



ol. 154:3; Heidecker, G., J. Mess i ng [ 1987 ] Methods Enzyniol . 154:28) . 

*«»**t#ft*v^<o*>^)a*jc^U*^KT^n^tr**. >T ix Si bu M 
LftIJ(. Witf. JSTfcEaLfc «t O fc^J* L Chlamydia trachomatis MOMP 

ififwro-rtn-jfc, #s*ra-^t*4*irv^*. ( i v > 

" ft 4 ^ U " - ■/ ? F " R N A * D N A CO * ij d * 9 V * f- H # , MS 
4fl*RNA4fcUDNA*iJrf7-fc»!?'fy-i 1 's>'tJ:'>T?'Crt'Sfli 
j; 3^7^f f-X7^'J y^" ( Pharmacia LKB [ 1989 ] Analects 17.2; He If man 
, D.M. [ 1987] Methods Enzymol . 152:343 ) . { v ) =. <y 7 V 7 V X V - is a 



;t'liDNA^M7-€*\ ZSMcO 3 fc^lUfcSU til D N A«<o + -e. S 
fTto/«0b l J7t^7i'( ht?^rAC»^*tiftfttffll»fe*li (Me 
inkoth, J., G.M. Wahl [1987] Methods Enzymol. 152:91) . 

SS. Wilf Chlamydia trachomatis MOMPjl g ? S m * iff ft & ft . * i 7> h % 

t>htzmMv n a o eta outran weft -a fc . i*ifeowKtev^-c, 

*M -tf- v- 3 V^itlS^D NAh Ltatl^S: }:J(»g«tLt;n-y 
ft I, # 'J ( r F r U ) «t^7 A^/U^'-y 3 y (ft, ft 3 IC O H T E 
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«*W«rx-F*:r**£TH*. i-fftttt. StftfllilT f- n 4 fc « 

7 £ j£ t" l> £ ^ S $ t L -> T . KfcB»*a , fffcii*. 2fgiU. 
i^«lty7;K:JtLfflIW*DNAifctiRNA7n-/*fi>\ f 

^nXJi. ( i ) fOHCtftiT, W»W«rffi«*ft Wi^frAfcffiafc 
#E8*i4jK 4 fed ( i i ) £1 T 1 155* § ft S X 3 fc * « y < A> 3 ft # § . 3 
#Slc SERifyr/HijfeRJCotyv-^t^aiSft. itSEtlsiSSftS. •£ 

I. T £> -5) 0 . i^iffCli. tf y^ny hh7^X7r-* s " H 7 h • 7' n >y 
h" SWioC, «WDNA/RNA36»4fc-»a*rn-7'*«|i#Sft*. &« 
V^tt, ± o T . 70-//IWA^ r 'J P 7' ij ¥A 

XLTH=S:^7n-7-*>£#*Lfc«fc, «t* * tA 4 7' U 7 A * - is 3 > I X 
i> ivM clocks* ft i><7)*i" «*>w 7U 7M g y" ?** ) . ftfc 

(C , fl W D N A / R N A t A 4 7 U 7' >f X L fc * 'J 3" % 7 V * ^ Y CD & % i)K ft 

e. tAZn^i±Mi 

7tn/ofi^ftli, t*i:o*fctt*ftJ2U:*K ^ fcft* .fc 3 

? !✓ * x F K , ^US«tI«$il4. fllMili:. DNA*ftURNA*'J 

v^iiSKRLTPHlTJiiJliC, 4ft4i4*ltDNAifcllRNAt» 
LTiaWtftSJ: 3 fc, aiKSft&Tft^ a . * 3 l£S3fc7n-7{±. 



i ) AO'^'n'-yayrn-y. ( i i ) 4 x. *l £ r 7 'f V - -te -y MC 

^Lffl«iw , c*«^rie*afiK : PE5iii«*«iaj-t6fc*or>Ty?-(a>piiB 

er ) , ( i i i ) ft P W A 7' U f A -tf - v h V 7" O - 7" |C . & *=ff S & £ 5 
A *r- *s 3 y t «fc -5 T , 8-&L**J:'5fc#»*W" a - A - ir * " «r 7^/Wk 

a*#4-r* y ft^-. s> a outs;? * y F*>9t#* ? 



I CO ffi ffl . E.coliODNA^y^7--b'ItfO*oP*S{4. fi*}tn*f H7 
tD/»h'J7^7i>( k k i> K . -eti 6 - -/ 7 <Ofc« k fe3l fcffl 

ni;ij)<tn. HiU, RJCvf ft 4> £ »t S T * * x 7 * )V -7 A is V - 5 
' - h!j7tX7iO ( deoxyformycin-5'-triphosphate) (FTP) fclft 

fttlift^yjintf Ffyytx;!-! N A* * Jf £> it h . i <o ffi 14 ^ 

ft o n * a * * . d n a y v - cijh.ttza&tfx,*)!!**)****.?^*) 

lift ^Tf/yy - 5 ' - h 'j 7 I X 7 i O ( dAdenosine-5'-triphospha 
te ) ( d A T P ) ) l± , g^CIStSCitfti. tOilCdFTPtfia 
Lt. -e co IS . £ j£ JR * co $ L n m 9 * ^ W 7*'J y 4 -tf — 3 y # M co ffi T s 
DNAKJ»ai*^*tSI£1-4ifctJ:iIia:ilW*K»»ftl ! Sriftt.»ftii s 3r 

( b ) % k ffl v ^ M IS BP * t: i x £ fc fc d N A co - * g m m co * - a' - a y ^ > 
* 7 4 >\/ 4 yf htz#><n . D ti AXV X 1 CD? Is S • 7 7 7 * y h kT 

4 D N A#U ^ 9-Hf£*tt#«0>**<*>ttflI. Cico^&ii, f tlfilODNA 



S . & *> *> (i) D N A Br E . co I i(?)DNArK l J^7--tr'S:ffl^l>^ 
}£. ( i i ) Ml 3 (JO. l*§tlSDNAf>ri/-NEM«t<"5' Li tf> 7 * 

tJlii77XS K^iltSJft. -eft 4 . DNA-1JM7-€li, 7* * * 5" 
y**7l^^Fft&vWiflOT* d rS'77-n^ ( Witf , RJ6* + lc#flE'ti 
dATP(7)II*J:Lt«dFTP) JWILT. filWiD N AgH*t^ 
T ft * 5 . 

(c>m3eT7-n/^*S«ffi2: tit 3 * 8£i£tt . tf^tfyv-. * 4 h 
l4DNA*yrf7-03' *«fc»*7*tf*5'7-*-n/*>" f >f ^ " t JD * S 

1^>4;!:H^?^>5. *»±, h Z 7 V * + H fc 7 + u 7* £ 



cO^jStRLTftfeixteJR^AOt, "f o fc ^ =5: *> -5 ft . * file *f L T , it ft 7 
tn/«yf^^yft- *4 V^tt 2 1 *««i§ilfc*J67tn/ ( F RETtft 
IS §tifcT7-o7"^*0 ) liMfctT. -SKOSjt^V^f KTtn/ii, 
RtlX. f<StJS (yft^ATP (cordecypin) ) ? 

5. x y F 5 * U y 7" a >f 7" U 7" 4 -fe* - v a y 7° o - 7" <o 3 # a O jjij j£ a , d N 
Ay^-H?*fcttRNAU^--tf^ffitt*fflfflLTV^*. *ftti->r, 

y T n - 7 CO 3 ' itli5' *S tftWJS^-t* £ fc ** "Tig"?* 4 . ZVfimiz 
fcV^-Cffl^A»iXfc^3fc7r i J^7^^^^F{±.ra-7c7)#Stt^^gt-.?»7h 
V y - 7 U -7 ^«*#ft*i**»* fc HR^f. L*»L,-*«*fcl4*a«=Srffl* 

" 77"" b LTma-cjfl^&fi*?** a . itaufcjsrifeo^fi'p^iKov^-c . 
d n A7°o-7{±zfiii'T"ft o , ztihnmmizftiLt, . jR*a*fcttr^*y 



(d)D n Acvmm. i KtemmntitbcommtoKiimt . «£*iT^i>i*« 

ffl(ODNA#M?-^ (Jfcfc£ft=8rDNAj|?!/.X9--tf. A # W fc «± T a q jJC 
!)/7-fe\ ||T7DNA!ify^5--t', 9VJ*7 T4DN 

AsJf'J ^ ?-■«* L*»L-t*i!tfJtfc:R5gS*i*RTIi ! SrvO co£>fco£ 

t^7i^ h *> tt £ » «fr ? . S*f^^y'J#^Hf FTto^ ( JL ft ft iz 
J± 2 ' -f ^^f y7t^7-f y^A - 5 ' -YV7*X7x.4h (2' -deoxyfor 
raycin A-5-tri phosphate ) ttz\±5 ' - 7 ? 7 - f * ^ y 7 t /l'?'! y > B - 5 
- h 'J 7 t X 7 i ■( h ( 5-araino-deoxyformyc in B-5 ' -tri phosphate ) ) <T)V- 
ATP^GTPttflffllftti. 'J 3"* ? U * ^ Ktt, 51 » 

* ? 1/ *f H *> * 0 - 4>oi«f y r V- V D N A fc a 4 7" u r-f x 

v H — L X ho- A^a«* Lfc*5 t H te*Oj|fc£j£tt 

fcif ^fA^nS HKSIIiftStiil^^St. * o L ft if II £ ^ T tt . it 



fcfe^sif:*«^riET*sL, -e ^ le j»i <o pi % \t . ( i > «SLti->6iii»r 

□ -7l:UA^7^^'-y 3 yi, ( i i ) £tRLfcffi*E?!l*fS*>&*i. 

(e)#l 6^5: D N A f / 7 y - hCS L «iWif I R N A ^ 'J 3" jt ? M f 
F»Sfl. i;Tl3SIWiDNAfy/l/-Mi. ( i ) DNAifri, M 
itfHl 2CSU1 3 ftE.cotiR N A rff 'J ^ 5 --tfarffl H & Z t t ± -> TSI 
«C £> h H tt . ( i i ) 01 3t*Lfti3(c. fyri/-M:LTlnU 
tl>4J:3iiiLMDNA|«<0t<'5' fflft* S . «f SI W D N A CO R N A *° 

#*t«?Wfc. d fc *« iff ffi T » S . :«fV7-y- NcOfflfc LTIi, To 



ft?., 9 o--> ftfcChlamydia MOMPjfg^ <7)Mfr<7)-t <" 5 ' ffll C * * T 
7RNAt:U^7--t'(7)7nt-j'-Jfto-Cl 1 ^DNAfy7l^-Ftfflf f, 
fiS. {Si: /OtfOJSJBfconTtt. #*f ft fc *F * L ^*&TS> i. #\ 

itJ6f*DNAtt#ttRNA>Jf'J^9--tfJ±» 'J # i* 7 U * f- h* ( ffl * tf , AT 
P*TTPOft*^UTPt»fiIi#i:Lt»FTP«:irt*i. ) £ f 'J 

iwn^frt^S!, ixmucowmftZm? . ;ut# 

mietfflv^ sit *««rffiT*i . 

(2Hb^Ll . ffil^^f^f^^^^^^^i/Hrtn/^S' - O - 7 * 
X7**7SrO. »t, R , o = y * h * x h U f- ^ - R 16 = ^f V7nt;K 
R ls = ^f*ifciy-y77if/^/i*il H**»fl*tHifeS<ifc, #* 
Lo^f)UM3!?l/*f F«5' -OH(C. |*«4nX7tA-75^'f 
f-DNA-£$|$$r ( Atkinson, T. , M. Smith[ 1984] Oligonucleotide Synthesi 
s: A Practical approach, M. J. Gait, ed., IRL Press, Oxford, pp. 35-82$: 

*&<nz. t ) JisuKi'C, i^stttis. ftflftttt^ Lfc* y * 



5' - ^yf•;^^SiiL/^T^ ;3 fS/^^^'^^Kr■t-D^o3 , -o-7U7r 

J 9 V * f- F T i> ^ ^ L , ^ * 7 ? U :* >- H T i~ D / T" 4> i ^ . •£ tl , t> o 
?J + tcOASl^t«^^^l}jitffllL. *»of^l^*^T^^<l: 4£ 
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armacia LKBjf £ =f- & M J *M»ttrn/?A^*ra h3*Sfll T S S U 

iLtllt. fr^I^tlS. Sttfj^utf^Ktt* *ait#?x*i>4D 
N A £ fg il $ it & T * ii £ ft S * 0> ft (£ . NH,0H:X^-jK 
3: 1) (f» T s 55° CT-lftRJiES-iirS. r^l-nt Fn^yHIS^ 
tftfDNAii, rspeed-Vacj + ? Jt » jli S *U II & V P H 53 IS £ H ffl L 
T, QEAE-HPLC*?AO*RBE?!*»fe«-It**l4. *?V^K7^n? 0 <97 

Sft£ , W«tt**K**7GfcLfc*»W*T5 r>f h*»fe*fe*L4«*fc, Jt 

S 36* fc tout . WHIfcRH* toiifcttfciaaLfc*)*'. HT»1# 

t^A--^yf-y'li', Sl^-tvMJtiD. £ T « iSIS # $ ii . »lc 
Br 6 * n IB 9 , ft« t J: S 4> <T> X'h h . 

Ml - y * >\/~? A y y A ( Formycin A) *?) 2 ' -r:fr3r^7»^V4v-yA (2' 
-Deoxy Formycin A) ^(7)^^. h klf 5 ' F'J7|X7i-h ( 5'-Triphosph 

ate) ^^tfC3' - o- (2y7/xf/H - N, N , y>f '//nb'/^tJP 
r;/^f h ( 3'-0-(2-cyanoethyl)-N.N,-Di isopropyl Phorphoramidi te ) tQj§ 
BO 1 6 t± , 2' -TJf * J" - 5 ' - h'J7U7iO ( 2'-deoxy-5'-tri P ho 
sphate ) . Stl^t/l^Vf yVA«2 ' - r * * >" - 3 ' -0-7*X7;)-/P 
7 5 y -i f- ( 2 ' -deoxy-3 ' -O-phosphorami di te of formycin A) £• -n- fiS § ft 
tf> , *^B^{cfc(fSXdf-A$:ll^U-C^|,„ De Clerq£> ( [1987] J. Med. Chera 
. 30:481 ) tJ:ot«S3hTi-»4J:?t. a - 7* S^^f !) * a?0' 
( « -acetoxyisobutyryl halid) t RB§ t 5 C t Tatt^aBtftTtDSS 

SJJ4^LTLi3. * « W fi . 7f7y^2' -f«y7f/y>« 
It & V^d RgttT {C-t'CnfcJCfflW^a© ZtlT ^ & ([1981] J. Am. Che 



m. Soc. 103:932 ) . 3' , 5' - *J >■ 7 ft H & U ffl L T U 6 . % 

gg T" * § <I f: # *> t $ ft X ^ 6 . 

(I) 7-7S7-3 - [3' , 5" - O - ( 1 , 1, 3, 3, - f b 7 V 
T P b ;k - 1 , S-yyn^rty-y'J/H - ^ - D - U ^7 7 / yil^ b 7 V 
P [ 4 , 3d] f'JSy'y (7-amino-3-[3' , 5' -0- ( 1 , 1 . 3. 3 , -tetrai sopropy 1-1 , 3 
-disi loxane-di lyl )-/3 -D-ri bofuranosy 1 pyrazol 0 [ 4 , 3d ] pyrimidine) 

1, 3-y'7nD-l, 1, 3, 3, - -f h 7 A V 7 P f IV - 1 , 3-i^'^P 
^ -f > ( 1 , 3-dichloro-l , 1, 3, 3, -tetrai sopropy 1 -1 , 3-d i s i loxane ) (0. 9g 
, 2. 85m Mo 1 ) £ . K >J y >f t»* L t fe 4 7 * ^v^f ^ y 

A ( 0 . 6 6 g , 2 . 5 m M o 1 ) CO M Wt C flu i . S S T 2 4 B$ |R ft ff L fc . 
?«g££T = 4 0 ° C-C^flEi5*L, 4*ft*xf-^T-b-f-hi:*"CatHLfc. 
IfA'Ttf'f M*. (D»ILftlN H C 1 . H 2 0 . &ft N a H C 0 3 
*»«,H»NaCl*»i(5 HI # t ft i ^ t 3' A t C 5 t T" S J± I S L 
ft . y'J* ^ 77'yya7n?h/77<-^^, ( i ) 2 . 5 % ;< ? / - 
;i/-7nQ7t/K!:, (ii) 5X^^-*-?nn7tfl'ATBlfilc|| 
HJLftftC, H4ftft4l«* (S/'J#TLCtS'y/A'XiK»hk4i (20% 
**/-A'-?nn7*A'A + t\ Rf=0. 80) )i±, 3' , 5' 9 « ft ■ 
§ tl 



(II) 7-75/-3-[3' 5' - O - ( 1 , 1, 3. 3-f F7^/7n 
tf ;P - 1 . 3-yynjrf y-y'J/H - 2 ' - (7a/*yf-*;fr;P;K-;lO 
<3 - D - 'J if» 7 7 / y ;H b° 7 VP [ 4 , 3d] b° V 5 y V ( 7-amino-3-[3' ,5' 
-0- ( 1 , 1.3.3, -tetraisopropyl-l,3-disiloxane-dilyl)-2 '-(phenoxythiocarbony 
\)-0 -D-r ibofuranosyl pyrazolo [ 4. 3d ] pyrimidine) 

4 8 0 mg<?)yy7fii7t;l'7'fyi'A (0. 93mMo 1 ) £ % |?lcM e 
CN4TDMAP (0. 9g, 7. 6mMo 1 ) ilCSSLt. t^7Xy 
aOK^^MtFJO'Jyy^^T, 2 0 0 m L«7i /^f yf t 



it )VX-)V9 4 Y ( phenoxythiocarbonyl chloride) £ ffi T I ft: tk R J£ 

* r - b t * V # Sf L ft . if*7*f-Mtt. ±»fcHtJ:dfc*VK £ ji 

t;K-MeCN (50/50) T M ffi L ft . *J644lfi»t»«>fc75^^a 
ftt, 7n r- V N M R fc 7C*#*f L . HTt:i<Ut«S2gg|:ftL 

ft . 

(III) 7-7;y-3 - (2' - ^- D- 'J.t:77yy^) K 9 V n [4, 
3d] b° If S v > (7-amino-3-(2' -deoxy-0 -D-r ibof uranosy 1 ) pyrazolo [ 4,3d] 
pyrimidine)(2' — % is y t )V ~? is > A(2'-deoxyformycinA)) 

(II)fcE«;5ftTV***i6*&*&*ifc4jft*^40mg*,*jiil^** 
^ f-^y v 5 if > ( hexamethyldisilazane) + T" , 12. 5mg^(NH 4 ) 2 S 

o^Jnift, EJSS£ft£. 6 o • CHI. YX'Mffilt:. «I± 

•fj- p - h 'J ^ ( azobisisobutyronitri le) fc, I- 'j 7" f- ;P tR * it X X ( tr i but 
yl tin hydride) & #£Rje§tf-C5i5£fcjl7cLfc. £j&!$)£THFCr'80* C 
t T B A F t J; -5 TKftf! L , *£ET«8 £ I tz ft . if^7^f-bi* 
?»MLft. **£««U *T'¥flHt: Lft D owe x 5 0W-X8i7At7 
77UTA^, 1 5 % N H 4 O H T" ?« ft L ft , 31 £ ^ (20%^^-^- 
;DD7t/I^Atttt. R f = 0 . 3) {± , _txfic7)De C 1 e r q (,(7)JS5:ffl 

h y N M R fc tc*#W t J: -5 T ¥PJ? L ft; . 

(IV) 7-757-3 - (2" - ^- D- 'j^77/i/Jt- f7V'o [4, 3 
d] U g y y - 5 ' - h'j7tX7i-h (7-amino-3-(2' -deoxy-ff -D-ribofu 
ranosyl)prazolo [4, 3d] pyrimidine-5'-triphosphate)(2' ~ f y 7 t ^ 
V y y A - 5 ' ~h'j7tX7i-h (2'-deoxy formycin A-5 ' -tr i phosha te) ) 



2' -f^ J fy7=r/KOyA«28mg (0. 1 ImMo 1 ) £ „ 



7 5 7. ^^i/fnyj}* ( phosphorous oxychloride ) 0 . 1 m 1 t M a t 

fc. usses^**, &isl 24is4 - cmtft. » 

Sit. 3m 10>7-fehffcJn£fc«, SNH t OH(06m 1 £ . Si tf t * ** 6 t 
7* b V*8JEHiSLTa»&. p H£ 2HTtTlf, il^foS 1 

. 5 ^laate l . nui^Dowex 1 - 7t*^ htiSfifrr5>f 

. f ii^, 2' -f«y7til'?'fyyA-MP ( 2' -deoxyformycin A-MP 
) , 0. 7 5M<O^StSaiL!t. 2' -f^^fy7t*?OyA-MPfi 
, Yoshikawa^, <7) ^ j£ ( (1967)Tetrahedron Lett. 5095 ) T . h U 7 * 
X 7 x -f ht^iLfc. 

(V) 7 - T 5 7 - 3 - ( 2 ' -f^^y-^-D-'Jt:??//^ b' =7 V 
n[4, 3d] K'J Syy-3' -Q-7tX7tJt-7^'-f F (7-ami no-3- (2 ' 
-deoxy-/3 -D-r i bof uranosy 1 ) pyrazo lo [ 4, 3d] pyr i m i d i ne-3 ' -D-phosphorami d i t 
e)(2' -T^ J ry7^7yyA-3' - O - 7 * X 7 * IV 7 5 f -i b (2' -deo 
xy formycin A-3 ' -0-phosphoramidi te) ) 

2' -f«y7*;KOyAli 1 DMTCiS 5 ' - O - * ■ fc , 51 * 
£ i S 7 - 7 5 7 Soco^ y V 4 /Hfctffc $ fiS i 0 ffiS $ ftfc . ¥7 on 
^yi. 5ml+t, 4«ftOO. 3mMoli25mg»y''fy7nf*7 
y t — ^ A t b 7 V" y -4 b ( di isopropylammoni um tetrazol ide ) £SL, 0 
. 33mMoliOO-y77lf'*-N, N , N ' , N ' -f F 7 'f V 7d 
7iX7tny'7^'( b ( 0-cyanoethy 1-N, N, N' , N ' -tet ra i sop ropy 1 phosphor 0 
di 

amidite) * £ tf ft * ft £ fc . ?1 £ ft £ 4 3 BO Jft ff L . ^DD^yflS 
t , ft»NaHC0 3 *»« + T»atfc. y';nn^?y|i«Sft4g*?$ 
N a 2 S 0 4 T"IM* L , Ufc . 2 5 m m# 7 A (9 : IOC 

h 2 c 1 ,/e 1 8 N ) fflSttr^s^<02"r5^&il-t^>jati:Sf»l!{± 
. 7tX7i*7^'UHit*-\ ;fiSi8«(:ftS4T«»Stft. £tfc 
fljWRjeii. ru b > N MR, 7C*#*f . ^rniM?/!'*)®*. * y r?' 5 7 U 
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K £ « fc ffi ffi S £ fcfcifcaBLfc. 
W2 RNAtfeliDNA7o-yt:li(t^FTPifcli2' d F T P (; J: S A 

A. U tf-X :fr U gLl^Z^JLlLHLJi (Symmetric synthesis) R N A :* 'j Of" J? 
9 V it f- H £ , Ward<?> tJ:oTi(*IIX4»«#S<irv^*J:aC. 3-5WDNA 
fyri/-Kll 2 ) A> £ j£ L . £fl£fflV*fc*>tt . ( i ) ATPOH 
ftiU(0FTP ( F 105 ) , ( i i ) E.colij6»feJ|«LfcRNA--KU-X9--tf 
* . Wardfe «0»A i: l^li, R IE # ih » ft i * ? 3 7 * C T" 3 

*IBfr htltz Z t X'fo h . FTPli, aswtATPilftLttf. f6W3 8« 
K. t^UTP, UTP, GTPIi^fliiilLi^ 

-5 £ . 

^*«)»tt(C, P H 7 cri^ftAJS?^*. 4 s Ct-Sephadex G-50£ffl^T.R 

■I^RJEtcfcV^T. FTPS, ^U^ijijtn^f ^'jv-f^ri'-h 
fcR«IC5fe3Ctt. Lfc D N A fc Hft(C. RNA^My-t'CMLftC 

ffl^fci SO, aSWSrHJftft'C* h . CTP, UTP, GTP, RNAjK'J* 
7 - DNAf yri/-h»tftoFTP4fcl4ATP«)if%fei>4Jft*t» 

tv/^ + t, « # ? 4 <o 4 j£ «j ** , ai»tC8H'ri l >fii»*y7 , rt'i>i!)t 
*NTP«ili, -fix -fix 7 0 XJa±fc* & fc . «7'J-«ayhD-*)i>4 

sastLft/M^fyri/- h fc*RB<o r ntpmc. w^^i^iui. « 



L * *» o fc . H at t . f>-7U-h7'J-«3yFn-/Kl, ft § ft fc ft » 
"t'-eaft^'J^^^^jf^H MJ7*77^ Nf:H^fc*aiS<i-C<*5feR 
JEcD r NT P La»£A,?Hfcj&»ofc. R«Of£3|j&*. *4V>tt£jSLfc 
§ 4 ¥ 4 * D N A r V 7° U - h *» t> ft h fltz tiK * d LtDNAf>'7l / -Ml 
. SU * tf) 3 ,if 'J V - T S> S # 'J d (AC) , 'J (AG) . >K U ( A C G T ) 



-r *> 2 , 6 - ¥7 $ y - tt y i/> - 5 ' - h'j7*x7iO ( 2,6-diam 

ino-adenosine-5'-triphosphate) „ i tli2 - y 7 5 / - 7f/y V - 5 ' - 
h!) 7 t X 7 i O ( 2-diamino-adenosine-5'-triphosphate) R JE if T A 
TPiHU ft 4 VWi ( i i ) C-jfn^yF, t4**>7t*7'( yy 
B - 5 ' -MJ7*^7iO ( formycin B-5' -tri phosphate ) ( F b T P ) . 
lltli-7S>'-7t;l'7'fv'VB-5' - h'j7tX7xn ( -amino-formy 
cin B-5' -triphosphate) (aF b TP) #7^7 1/ - b f: ^ ->ti; 3^^t*>f. 
. AHK*-Cf*fe*lfc. fy7W-h#Ht*tl, ATPifcliGTPtStS 
f7f - , t /t {± T -f' - ? V is i/ KTtD/Wlili^Iit J: o "C f# ft. 

B. RNAj/;ttDNA7n- 7 <?) # # ffi W £ fiS ( Asymmetric synthesis) 

a«*wc. DNASiifi^RNA^y^-^fosiyxfAi^ 

n^yiJ/O'-ya y (?) ? a - 7" t LTffll^flSRNAfO^Stffifcili^ 

, c *ui , v*Tr<»*fcjHv*&ii*aji-ca*. ,r o y x f a 

* s - *»«JctJV^T. i iS*7n-7i *«4l«*f: ^ o Iktt ^^TfEffl § ft 
fc . t'S M S tit: Umii - JR W T ft "J . SP6, T7, T 3 * t* £ * tr ft 

&^S7r-y#i;*5-*S'*TAfc:i>J5Jfl;3fl.£. 4> HI « 7" - X T (2 , # » 

fti^c, r * M r 7 x s f o s'J * o ft t sfl ti x # t . >jf u y y # - o s ^ <o 

**CfiILT^4. * ? * - tt > ( i ) rnt-^-cOtAfco&fglj-f&igtt 
^^7-^'^)ffiffll:Itt. fc**TSIIg*rnt- 
^-Cfi^tSftftC, £ tz ( i i ) S*7n-7iJU«7D-7«gm« 

ffli^ni. DN AOlW^EJfwat-a. rnt-^-fOVioofi 
fc o o J5« « & . LfrL'O I/***** 4 , DNA7n-7«##SS^«l:I 



(49) 



y»ioc, -»wtii»tt36**4!;y*-s. * L t * ft *f ft 

RNA7D-7"iDNA7D-7'«IJl:SL, ^T«S?i 7D-/i[ili 
WiJISilti; fc £ £ fc tffflH Lfc . Xeno P us<DfiiR#gia? ( 

Xef-ia)«)7*7Ti*fti:i'j:t!:Bt«fi)%. I»k. #»*RN 

A7n-7^|tf, # » HJI *S V* T . 4RN AJtf DN A*«»j|li LTS^ 
£> ft. T V> £ i: V> 3 Z t ~Z' fo & « X e f-l«»mRNAli, XenopusO K t £ ft 

h3yFiJ7*mRNAS?iHAt'l^, Xe f - 1 af^Jtfe^ 
{iHSStlT^D. cDNA^/^'j-Wil^Itt, EcoRIfS^gPS 

j6»^n-y«**UcftJt*iife*iT^*. l 705iS**f<o$Tfr£, -2rtf>«t£ 
T77ot-^-J, *»«lllfcSP67'nt-^-t»')TH6J;5S;7 , 7 
X5FPSP72 tjf A Lfc. 77^ S HO.Wt f>7^ hfltlftCK^ 
X . T7RNA^y^7--b\ rNTPt^fct,yfyy, ^'Jy'y, /T/y 

yut7)t*70yAi>7fyyyfl^ffi* i « | Jt;-xf''j7t77i'f 

MM^fcSlti-Jt. F*|>V>{iA»£tf)V>-f;h.!&»£#&,l: 3 4 1 74 9 i§ 

*^w^-y^v-*4«L!t.^^j: | 3av^ft^ai«i«^<«iaj§<t4*»ofe. 



X IS SP6tl»#fttJ#«*rNTPJMHS) fr\ SIR 

:iltMjEtSDNA7o-y«#^i;W^ 
A K ^ T (i . ffl1fr>'7' , V-Ml±c7)M : 5rl.T5^'7-f-^ h £ , HtgS^ar 
»lS"t*<Ot:fflV^4£i:*«-sri6T**. (2) ^<HA>OSiSr5X S H 5 

t^t^uoims H^i^nm, tiftJiitf ^ri/-h<o" * ? f 

^ x^" (ST« r M 7 j £ #gg ) * . Ri^fcHiJ-tSifc^-CSS. -I co 7° o 

M 3 ? 7 V ^ 1~ V 7 j- n ? R N A ? u - 7' & I mm* X coMT n - 7' 

WlfcE«S*ifcJ:3fc, sK U d (AT) fc » ft S £ fife t fc x . FTPJ 
»*WCiMffl^ * utt, £ i 3 0 0 - 5 0 0 tf>* 'J 7- g- £|£ L 

**iHfftv/*feiiE5iiifcje8*ifc». #y (fu) tnai 
«**v^t, d n at >-r h <n^< Mcommmx-fc h t mm in . :^s?i 

4»fef88*iftJ:5t, dfetffttt, 1 ««t - v >nr A ? )V\,z £ *> X . «fcS*l 

( F U ) : # y ( F U ) * # * # , It It t ft * MM * m L fc sK" 'J ( F C ) tl 
■j T , *iUi ; F«3*lfcJ:34-te;l'7-'W:/y*'-f-tf-S'a y <7) IE SI £ ^ £ if 
, r#o-xfi^txfy^A7'a S Hfc J: o -CJftftS #1. t StftOW* 

"trftv^JRR»t*ifc>K >J (fu) (FU)or = -*LftA-f 7" y 7 f 
li. rn-y*»»*w*»oi»ii»tA>f 7'y ?w xts tSLTv^i 
. » « L * y ( f u ) . x y ( f c ) . *° y (fg) . * y ( u f b ) . y 

(CaFb) , ?Jf 'J (FCGU)<OlK3Kfc?&3KX^:?WMi. » i! L # 'J (A 

u ) . a? y (ac) , ,if y ( a g ) , # y ( t g > . # y ( a c g t > « 3 y t- 
o — ;P 



a****!^*:., 4oi?)iS(:lUIiotnS. (i)jiuvns 



% 9i ft ± ft tf , J± $8 ll O 2 6 5 intjfLnfD-*fl2 6 0 nmM>3 i 0 
t , *> -f *» t i/ 7 h -t S . ( i i ) 3 4 0 n m CO h i 1 « ± t - ? £ |g f ft 
§2 9 0 n m fc 3 2 0 n m <7) H (C , aR^SftV^fffiWSX (iat3*oe-? 

( i i i ) m±m&li 3 0 3 n at* <o ft I, . (iv)4 0 5 n 
m O tf - ? N *Tfltfcfttt£ £ TIE*** fUE^fSftA'y K##f>ftl, ( S t o k 
e s 7 h = 1 0 2 n m ) . MXff . Wilf-fJ ( F U ) : # 'J ( F U ) A -f 7* 

tt § ft Jt & 6 {f . 3 6 0 nmi>M 6 0 n m {C £ # & jfg ffl ^ t° - ? £0 3$ JS O ffi 



IS 1 . polyCAU) ipoiy(FU) i ic J: 5 ££f*JE5 


RNA : RNAiSSft 








©ft OSS*t) 


if^Hyo?^ KSfefe 


»tt*K 






Ktt) 


r[A U] : r[A U] 


260nm 






150-300 


y e s 


3 2"C 


r[FU3 : r[FU] 


266nm 


303m 


<l05nm 


150-300 


y e s 


3 3°C 



W 4 lBRNAi:SWDNAM»»3t7P-y<0A^ijr^-}/H> : ffl 

£)£f y 7 V - h jjf >J ( T G ) t . tSSW^RN A7B-/, * 'J (AC) fc 
iK'J (FC) ( O-f ft fc ieiiW?li4< - O-f ftCfcUT fc'W 7'U 7 F(i 

. stf'J (FC) t'ltAifjKSttS. A-^*iiit^A\ Vt^yitlfc 
^*22i#«7 , 7'f7- < "BIOTIN - (TG) n'^lU, il ft O U 

^^^'fiO'JT^ay (pcr) sci^t. *'J (AO fyru- 

bJiiL. s 'BIOTIN-,1tiJ (TG)»"fc^5ffiy(*^r-fSDNA«Bft 



p - at p t >j % 9 im^xmrnmyou i a . t'^f- 



y 1 1 fc r > r y v - , s »biotin-|'J ( t g ) 3 ' , RNA7n-/«M 

f U^'J (AC) fcjjf y (FC) fc. ^S^-?SiJ* fc?I£LfcH. ( i ) 
ify'n/nU'lfi. ( i i ) M ft? <T> P » fc i o T , # j£ U fc a 4 7' U F 
£KS'J-tS.rt#*rfiT&ofc#, *»S;h.fcJ:dfc, »K U (fc) r d-/» 
« ft ii , a 4 7* 'J 4 -tf - v a y fc J: -> r ? x y f- $ fx fc . a -f f y -y K ii , ¥ 
^O 5 ' B I O T I N t i -5 t T b'y yft Lfc< 7 F i:|f t s ; i I , «fc# 
CiotA^iJfULtni^ilf'J ( F C ) JiiL, SScltvStt fc gft£^ 

iT7*ufc. at# l fcirvr* t a. » « + *>8!aj»rffi£9ifttt 

# ) iK'J ( F C ) £7) 4 Ji . S W D N A f & § 6 1 B I 0 T I N - sK U ' ( T G ) 3 ' CO 

a co i % a T' t *» * a» o fc . £ *i 4 1± . y r + ^ & w m tt 5 < a- <n * £ . 

ffl] 5 liiDJLAJ^aJlAJ-^JijLkJ: 7* f- a ^-3' -0-7 tX7t^7^-f b 
(Nucleoside Anal og-3 ' -O-Phosphorami d i tes ) 1? t> ± g § ft fc 1 ft 7° g - 7 CO 

;w 7 'j y 

tC T . 2 5iftA»t6 0l*fcl>-jfc5i««»R»*St, £ fc ( A C 
) x ft £ Uli(FC) I (i:t > X= 1 2. 5, 15, 17. 5, 20, 22. 5 
, 25, 27. 5, 3 0 ) t ^-)ftl«ttf« n|« . a'5 fc L fc 
. * <9 IB fc , f«y7f/yy-3' -0-7t^7^T5^-f h ( dAdeno 
sine-3'-0-phosphoramidite) , f^y7 i f*?'( y>-3' - O - 7 * X 
7tf/W7$y4 b ( dF-3'-0-phosphoranudite) «0V*-f*l*»£. T * * x x f" V 
y - 3 ' - O - 7 * X 7 * tUT 5 y-f b ( dC-3' -phsphoranti d i te ) b t h fc . 7 
r/k?y7LKB ^' - y 7 >y -fe y 7* 7 - + X' ffl ^ fc . H£ffi;S»£><Z)ffii»fcQE 
AE-*7rn-Xfcj;S«Kcr)fA. i^i^fcl^Sf^'Ji?- (FC) x 
Sr ft Sf fg 5 ^JU £ tl fc jK y ( T G ) CO T > T V V - fc a >f 7' 'J ^ >f X L fc . d £9 
iKU ( T 



ft, ^lyfSftftS**^-! 7 U »/ HOSJttt <t otlt^tfffil^o; 

W6 F T P -CKIi g ilfc R N A T a-?" £ ffi Chlamydia trachoma t i s<7) 7 
'•/ -te A 

Chlamydia trachoraat i s(± , * <0 S§ » W 3r *ft SB fc *J U T . M * H*fcD3 
XlO J i>MxlO ! 3t-(7)'JfV-ARNA (rRNA) k , 1 a tf - (7) y 
yADNAfc^-C^iidSr, g*CMBl«}?tWt JSSBftiS . 1 *f 
077^7- ( * o *><7) tA k -o !± , A^f / ijy^fXtSr?^ 
T 5 ' ^STftiijiS' -b*jj-f-yftL3tT77"n^-^-S:#ty) £ tt ffl 

Lt , C. trachomatis L2<0 ft £ ffi i» & M O M PitfE^W 1 5 Ota^McOD N 
ABf#£««Lfc; DNAlfrfJiiif 5 0 0 ng ( £ *l tt * 5' **CT7R 
NA^'J^-"^^*-^^**/^^) fc , r C T P . r U T P . 
rGTP, r FTP^r ATP ( . + 3 V Y U - IV ) CO ^ "$* ft #» - ;S\ & k" <?) # £E 
TtT7RNA#M5-^^ffl^S;i:fcJ:-)t s t?U. 100" C . 3 

U , Sephadex G-25± T CO ^ ^ T A *J V ? 9 U 1 V ? ? 7 4 - £. * *>X * y 
ttz R N Afrfcft* Lte . -?-C0f*, 7n-7*CDj§,K£ 2 6 0 n m ? 0) 8 * (C «fc o 
T , a JE L . mi«&T^7/l^/?u;><-?--«ftx^7hn7*h/-? 
-JB^t, R N A r n - 7" CO -f 5 x l 0 - 1 * * ;U £ , rtvffJVyFfr 
kWLM-th £ k 36«Tsrfl6-C* fc**. :OlC . 2 0 n mCOX U -y r- "ft . BfrjSk % 

I7**'J^-?- («SGtf)W9*#!H<0£fc) B t/n-yo 5 x 1 0 _1 
t^frfrb 5 x 1 0-"* Jl>*®iii-t &cOfc#ffiTftl> . I»rn-7*(i, 500 
0 *» 5 0 0 0 oi^K^f'Jri'^UK k a* KB f* § ft § U y - a r n 

A(0lt|U\ ( i ) C. trachomatis!?) A D N A , ft & ^ 14 „ ( i i ) li 
B8*lfclWDNA»Hf<l«»-*2 0 0fl 1 fc, A^'jro'-y 3 yli 
$ ( 0 . 1 5 M N a C 1 , 0 . 0 2 M ? X y & V - y ( sodium citrate) . 
0 . 0 2 M 



HEPES, 0. 004M E D T A s pH7. 4) # X" - X a - 7" CD 1 / 2 0 

o#*RL£k?)2 oo^i zmzi. zti* 3ftm%m it:®, immahfrv 

X S iS X' & * t # & I . yyADNAty7*»7!)3'/h^ >7 /I/ I- 5 7 ^ 

= 0 . l^m)t»ajLfc3b t .iili±H17fcSLJtii l 3 , Cft&. 0 . 1 5 M 
N a C 1 . 0 . 0 2 M ? X y ft V - X ( sod i urn citrate) . p H 7 . 4 <7)ift# 
*T5BIftV>. Hfyr/US: 2ot:»(tfta > -#£*p HTSEttL. MTU 3 
h£^£LTgftOA*.y?X7?yh'fc;WXyX4XLfcXn-XcD®ft£, 
-tft-ffiajgL*:. *WDNAtf5T>'7 , !;v-tH«t»aLfc36 t . 121 
TttArtftttfHfc-aT ^ & . tt^t), fc«D N AMftco 5 ' - t* * + y it I fc 
T t* y y ft8« ( ME a 2 . 8flm) CiDCfif tttft, tf8 

*»*tK t *< , is#t4: 1 4<irit^ fc ( n i s ) . n-ffKo&sfc 

ii^ti, Xo-XO^ftfi, flWDNA£lxio- 16 IilTl^-££&^J:o 

1M 1 #<7)Xa-X £!g^Chlamydia^M#4>ix£ r RN A <9 ** Si IB V* fc 
* £ fc: , 1 OOOOHHT^^^-fyrtttfll-ffilKc^RfcSitSftBJfllAi: 

, {jki^^-c* £ . ;;tfflnfc7o-7'iifti5oaio«st*!). rn^ 

ftOrj e-±K*4Pl-OllWlffl:<f»ttlS^t-4 . 7D-/i>l 0{±7°n-7" 

1 5 OiaS^MOMPSgf CML, 7o-76t 9 O 
7 * /UV-f S^yjUii 1 3 tf) * £ K . Xef-l«7D-7<OlxlO'i»t 

-f 6 £ fc tfnrffi?* 5 # . £ *ifc*t IX , M9tiB»tfcJ:5t. 3EIf It 9JJ S 
» ffl ^ *l tf , 1 x 2 o - 2 o * )VVX T £ tt aj -f h Z t i> X' £ h . 

■*t If fcjflcii, xo-X" *?7-)V" *m%f\,z%fii-t&mJiX'hh . n 
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tV^tfOUS. Witf. Chlamydia trachomatis^ A' ? r 'J 7li. fWift 
*fc'3*J«fc*2x 1 0 *<?> r R N %-£&X'^ h . Chlamydial rRNAlii 

H3 o o o a* 5 o o o*7U3r*K£4>ia-efts*»s>. ff w a e a ft & at 

JBffi*li, r R N A±cOfl0<jEM£*f-f & ft ft Eft ft . 5i>U0fc«S4 

A CO T ¥ 5r t ft h r D - 7' ( a ) frh ( e ) fc ^ I X ft t . IWr RN Aitll 
«WDNA»a±l,fc««--lClS^f i*)HO«fiT, (a). ( 

b), (c). ( d ) , ( e ) 14. -*«D N A«««IHf 4*WE«IC»*W 

( i ) rRNAE«tt**t:«#t5flT*J"3. * tl tt . S*S*fc»^EW«tt 
V O tA i: o U , r<RS^fl7tft<0" U * - * - " 5^;^»jS«. •?- *l * <7) 7" n 

-ycffli^;h* ! ti, -eft.**, am . t^n^tss. 

(i i) r<*>-fa>«)#!Ktttf)*#, rRNAJB3f-tSSUfc5, ^< 
CO ft JS ft # . WilfDNAtt'^^l'XOijC. g < rRNAt»»LtH4^ 

. **i^£::<9;fr££«fflT&Sflllr^«8#l«4>:ft.TL* 3 . 

b. — atsjg p n A±o«sflg»- ? fcawa3i 

ft t •?> & 4* <o ^ y a ti r R N A J: 0 fc tt * *» ft: E * "C ft •) . IM. i ^1 
<. a»*>Ea*ft£<«»LTH*. CcoE?iJ{i. S17o-7a^7^M 
■tf- i' 3 y <0*WEfl £ flffi L9& h COX'h h . Bitf. Chlamydia trachomati 
scO^gft^V A^-tTfcJUlS^Tte 0 . #^*#6 6 0 X 1 0 6]y±O s ft£ 



s.-f-ti-etLodBWBfcifc, 7oooH±«)ti^*tt4. 4x10^* 

<T)£W. i M t X , chlamydia^ L "C ft # CD ffi ?ij T" 2> ( M K\ Neisseria g 
onorrheafr ^^fcDNAtii, 7 U X - A -f 7" U 7" --f -fef - x a > i± tti § ft 

fc «> C a tfflfc Chlamydia*) ? 7 A D N A *>«*>*#0*«rH Chlamyd 
iaT 57. s K/i(tO«ic<7)IPJPIKM'fc#Mfl < J** 9 T)V\& . ^i<hfe4 o&± 
»Xef-lafl7D-/|;J}Lt. A 2fc II L T [B] l£ I? #> 9 . lOO^UO 

C. -^MDNAji^7;l/f 3e-f0f-(0iWaifi 

^j 1 ^> ft ^ t ^ S T" 2: /C "C" ^ ■> § il A 5 . :'<i2Ciot|IStifc. H sK V — 

t**)«»T34?4T*i:i:4«*It*4. h^nL ^ft^JiiliRKSrS: 
CO 4 *» T i± A 7' U 7" -fe* - is a > CO fl m U * ft * ft co ^'7 A _h flD S ffi «0 * 7 r 
Ji. HtE*l*>. tftHtDNAllolSwlBiffiil^JCfcjitii. 

lt>:t, M4»*«>»44ftT**Eiieria«H!ar*«t#fC*S*lfc. E.t 
enel la£> t> % t> ft £ f 7 A D N A fc V* < -3 0) g £ S MRUS? <0 Bf t . Iff * 
»3£flJISr L£#*f»7° 5 F^7 *-|C»£fC . * ft £ ffl ^ T Escher i ch i 
a coli£JB»KiftL,fc. 5 y 7' A 7° 5 >f 5 V 7' t i o T 36 S t 7 § ftfcEime 
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ria tenel laCD ^MDNAi <T> >\ -f 7 >) f A -te' - v a yCiot, 3 o ^ - £ 
, KftE*l CR t T . x ? 'J - y L . 8<AO' l Jf'fXtS?o-y^lD 
± ff\ X ? U - - y 7 {= ft . :«t^CfflW!t > 

. E.mitis, E. maxima, E. acervu 1 i na , E. tenel lafr & % it t> 05 , SrfctfKjfiR 
CO JS T" S> & Plasmodium, Trypanosoma, Sarcocysti sfr £> # it D N A X h fi. . ? 
o-yo**iMi, i»H4>fe#fcDNAfcHt!IJSOi//tA't4iit. L A 1 
Ltcifit*. ^<~3fr<7)7 u-Vli, Eimeriati o T BMSflfc L . £ 

it , E. tenel late i o T <7) 12 H § ft it ? n - y i> loJS. 

0 T $> * . EWtt»J:*738«**fa>*V?A$r||i)igL#ffi + (c 

^ T £ )& L £ # *f fa T a - 7' (i . fyTl'-hEMS>!t l 5 1 791^7^*7^ 
y>ASi^•|^t^5. 

A-f/'jyU'-ya y ff) m m b LXm^&fctbtiZMtttLt: Ei mer i a<7) f J h, 

t<03 t'-it'(tte#fiW&E?i|cD7° n-7'i± . 4*&< fc 1 1 ll^iOX e f - 

1 BOro-^ICitLT, £3(cB8L-Cf33p-e**. EiieriaCOJSSfettfi? (±|H 
X°hhfrb , -e O t> i: o tA f: O # 8 ffl O ^ / A * # ^ T" 0 , f ? LftI6*I«* 
?f;KJl OfflJ2tT*>i|ltf>«ttifc*ri6fc"**. nfA'J f-h^#At§it 

£(l#tt4. fcVOflfc, 9 yfA 'J K- hBfltt. < § i £8 fc 
y/ADNA*tC#it-ri.*^-C'S) i 9, Bl*tCtLtC0«Tll=flr4*»i9T*&. 

CT8 7 >f y-y a y £ tLiifc¥®M±£ I liilMjife J:^w 7- y x i 



3 ' , 5 ' , ft ft Uli 3 ' k 5 ' *««>PI*C"tt»*«" ( 5 'AC 
GT-#N (AT) , rK'Jd (AT) — T G C A 3 ' » «lWi 5 'ACGT-* 
N (AT) - T G C A 3 ' ^ t* ) i ft= ft tl Hb <F> , f y7t/- b»SI4f g(; i 

**ih: ( i ) j: t)fik»tt*rn-/tffij: *fctt ( i i ) m^ztitz 

? - y h d n a t ft a w & flfi o a A 7" 'J ;5M -tf - a y x - ? x y x co k' % t> 
*»t*fLTilf»S*4£i:fciriBT*-5fc.*fei9>4^o-yftS*ifcDNABr 
0. **>*»?*HSt#iStt**i- ft#fc'*> *>ois 
i> a -f 7" U iS'M X L * ^ v - 7 x y x £ m 5g -T ft 46 «0 7° d - 7" Sr 4 £ it 0 "t ft 
i§£fc . ft^u . »fc*»ft*ifeT* 4 . O B5 fcr <i - Itio 
(=, 'J ( FU ) fc*$v*T.&&*ifc. *iB«fc»*>A>f 7U y h'co£tt£ 

*SJ: L&V>. lai^^#A^ 7'U r^f y'y/a^A'-t^ro-/^ it^Hfc 
t J: o-Cff ft £ k^l-tfc^TKT** . ^fc^eUcfc^TH:. Miifxf/ 

rtn/7tx7t/i^75rn. Witt', 1 , N f -ifyrf;yy-3' 

-0-7tX7t;l'7 5f'f h ( 1. N 6 -ethenoAdenosine-3'-0-phosphoramidite 

) ( e a ) * , «v»tt6i>i^-fyij/H-^syrn-yi:!iy;T»t 

4 fc , •eU)ta-A'-t^7n-7'«3' ft * ^ tt 5 ' ftO^M? 

- * H ffl fc , B*Wtv^'5J: l 3ttfL^fl:^WtiS^'tS!t«>t:, «t6;tt 
^tgT'ftft . *<OIRfc:flll;i.ft<*>J±, 5 - -TSy^dfx;P( 5' -amino hexyl) . 

5 ' -f*7h H 'J/K^f ( 5" -sulf hydryl hexyl ) . 3' - 7 5 7 ^ * */ 
^7 5 7 ( 3'-aminohexyl amino) . N - I: Fo^f yX^yy^f 5 FlXflKN 
-hydroxysucc ini mi de esters) N % L X 1&<7) % 0 L tl ] J > # — Tftft. ; CO 7° P 

- 7' g ffi CO Ih S ft JS ffl (a-^-t;UyF7^;^IfflLtUJ) 14 , 
T'ftO, S^*5ffi£#£i tJ/Kfyftitfcut . J: <»ffi1-*. #«? 

•eft 0 , ftftae^v-^-j&qiTt lt#4 l t v> ft <o a> t" 5 *». el,v^a»s*» 
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tt , ttTcom 8 ( B ) t , J: 0 S»fcE»ttft 6 . 

a. 5 ; j.-A-ifA,£imj« 

fi l H X f J Tt J is y ( ethenoadenosine) ff) i. o \Z „ |*5n^yF7 

* # ^ -c ^ ifi , <r <o * u =f v - tt , *iWft7t^7tyi^fA-ti6ttfct 

- . r7>f7-4itliMW5rrnt-^-, * 7 s 3 +■ * " 7 s - -f —If — " 9L 
® ( Z tl tt . l^'Jv-fr^-lv-CS^JtKH^^) . t Ltffi 
H«*«Wt=^S-t4-i:* i ^rfi8'C*S. £ £ (c IB & § ft ft: 5 ' jl - a' - ;U x 
yh'7^/K7)/^7/5Aa, B22C*U*4. 
022fc^§ft£7*X7*i;xXT/l'Mo«ilf«iitt, 
A = H>A,feJ;f 5 0£0ff j?^5fy F7to/0#SSit*t#'J?-„ 
B=Milf, * U 3" v -co 7 t x 7 * *Jx.x r fg co - SB tffA $ , t> 
to. i3ta^nia±oi4nic-tsr^^;w«&*ty, * r v 3 7- n< & # 5 ? 

V 3i f- H 7 * X 7 * X X -f ;l/ " f -f - if - " . 

C=«W»ilW i SrDil«^>»»-&j<Efettfc«)4IIUCfflV^*.»*-&jR7 , 9-fv 
-. *ffifl<!&f?IJtt- *«tEJt8MH*. #»*RNA*fcliDNArn-7 
£ A t ffl ^ ft fc «fc 0 % . T7RNA*M7-^'«7D^-^-, *60liM 
1 3 7 * 7 - K 7° v - £ ffl fit « & ffi?'l T $> ^> ? . 

MHA. B , C tt , ft £ W & d CO tt 2 0 *> 6 0 * * * f * h ** . ft*»fcd 
jft t £ i i: 4* *T K T" J> 6 . 5 ' j.zA-f;nyF7^/Mi. t < * < b t> ffl tt 

D = 4 0frfe2 0 0 0 0 «)jf?l/*i'K*«. it W fcffi If WSrEfl . Zcomn 

tt , ^ft^ktfi'FrT-n/Sr-i-x^-e^-cii^L. # a t ^ * < 1 1 ± n # 
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, ±Htrn^-?-*smi/7^7-t^ h ( Z fi K «■ t T , ffl « C ti ffl 

5' i-A'-f/Hy F 5<^?:HMtS*W^Sa, M. tuberculosis IS611 

X (i . B23t*LTfti. £1 T fc * fc . 5 ' a-A-f^iyn^tt 
(l)B24tSUJ^t. tA fc Otf5***IS-&ft*7^o/. if/7f; 

s^BiSkl&ftx^? h^«HJ6T36»6Jl^«S*ifc. ( i ) i£A?)ft±tt{±. p 
H7i P Hl 1 UV*. ( i i ) *^1R*«. F I06 * S P H7ipHl 

1 ttittaztsuxw It 0 . 55, 0. 6 5 fcVO *«> 1 0«J2l±. - tL 

£ ttS * § £ fc # T" # h , klf^ikT**. p H 1 IT", 270nmSAS3 1' 
0 n m CD « H T IS )B "f S F 185<0 2 0 V - #>\ 3 1 0OfltJe#^*>5*y 

CTiLi^L, 1 0 " 3 M * T"coii«t"{i*(c «Jff ?£> 0 . * it ti £ K Ife ^ R fc 

(3)-?- o Lfc7a-/li, ft*Wfc#*Ufc7 , n-7'Olfi*t±|iI->rv»*. 
& . 5 ' aiA-fjuyn^tt, " D " S i$ CD * £ # J; ^ 1 0 0 ta S T" 
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J»*-tSifc**«r8BT**. * ft W * * (f 4 S> . 82 5t*UJ;5t, M. tu 
berculosis I S61 10cO Jg £ IE ?ij 1 3 6 1 b p #\ 1 Ol»7n-y«^f /H: 



4 VW± & « C ffl 1i W & E M & # L T <^ 4 . L *» I . * ft * it <r> r v - 7" li . Ht 
5' azA'-t/Hyii^^/^ffllltTnS. M.tuberculosisc?)^-^ , iMSli 
)» lffl # * "5 I S6 1 1 0<Oltsfl±l 63tf-#fttS. 12 5 £ ^ § tl 1Z 

•afc. ;cO^*ffl#:(i. 4 8 0 *^ 1 6 0 0 »Sf*fi^B|(;i3EtS;t(; 

«its . 

(4)!i] t 7 < 'J V ^<9itll& . D N A*atEJ|*jeic*J »t 4 «*fl: $ 

ft fc £ ft 5 < tf> ft 16 t ffl H 4 i # *T II T * 4 #\ f T fc 9 < § ft fc D N A 
Sr#£:*rLT^4tf)T\ E5>l*y^*»4>a«atr*». EUtiatfTii. * 

b. amiiiLi^±ikiaj§issA) 

3r - * fc & 4 . BMffFi&'W^X (HBV) (O^y/ili^f ^3 2 0 OSi 

, fc±ffllfi:fr&$fc*7I':*^ 'J 7**7x4 h£f!lfflLT, iS^c7)t|«g 
mt LT3S^«££|«3-ti:4J: 3*, DNArff'J.*7---t:£-£- / CTV>4. 



A (C *$ V> T 14 , 02 7tS?tltl(^i 5 t, "!^f /Mtf «DNA|±in situ 

* 0 



M^gPfii, fyr^DNAj (i) HU yKft3nfcS3K3f ^U*^ KT 
tn/^tfft^y^l/^f Fh'j7;tX7iO (deoxyNTPs) 
t . ( i i ) &tzr><r>? v A ~?- (H2 7CU^T AS^B fcSJS^iTHi ) fc 
tJS^S-B:*. *4>ftfcHi. f«5' R N A * U ^ 7 - Hf T o * - ? - 

-(4, -k*:OiO#8i Lfc 7*9 4 V-*fflH* £ fc fc » , " A" Jtf' B 

. H27fc*S*LTV^4RWt:iJV^T. T7RNA*M7-t'/Dt-?-IJ 

. r 5 4 v- a *it*as*iTi»*. (4 fcft tt^r;K . 

XD N AjK'J * Al'!rS*tS & X 0 t . 10*S37' Ct 

<?-c9f&, 4 2° CT7?>f7-*r--*8tfc. ft«Kfe b ii, ^SflOglSl. 

-t^bh y a-x h7yx;'jr^-*tT7RNA#M 5--tf£ . m%, y # 

4 2° .1 ftii , l27»T*»i:§Lfcj;5t. DN 

1 0 9 O R N A §1 k . f^fcif 1 0 0*«0UIT»«3eDNAii<4^t 
S. *ffifflom#:»7KN T P Ztztb . -fc * 7 y - * « B <r> 4> f * > 7 )V 



(63) 



1WF9-5 05 5 56 



tf Z. b # ffi * (C T & * <0 T- * h . 

fcm'ft.fcBfrIBi:*"*? WH&»tf>*rfi£«*£;b-£-C , ft 0 . f£»rl$3(£. ft 4 h 

u: £ pis. «miWEW«)€*tif ^ fc»«)**^ttai 

^)0ffflfiffl-Cft4t^'3jSt=t5V^-C.i^ia*W^**«ffcf±Mio-C^S. 

» fc 5 7 U * v F 7 t P / ii . £TOjSffl.t<0lWtf>!t«>. g*«CS*t 
# L . a*«|M€ft:*Jtt*9'f7^-fA|BTI4*aftL'flrV^T. fi * <0 % ft, ( 

it ) fflv^* £ i: a»*r«?a* . -e-^u^aswfci6oaflj*aittwffifflti. ch 

romagenli t i ->TPUS3*lT * ft fc<5fitf. &T<9ilf££#/,T^&. "f * *> 
(i) 2 9 0 nmSAS 3 2 0 n m<?)|eltS^aS«lg^ ^IlttS 1 
5 0 7 »h«Hg/Xe CW flgSyVr, ( i i ) fiftif It7 r h 7/1/ 

nmgAg 5 5 0 nra<0H«*?EJEtiJ:a3-h?fl.tV^) . ( i i i ) 

tSRis^ f ft s . co^A'C^Mv^yftiwii. ttvr 

ft h . fit (iv) 5 £c0 , ny e A-^-MfPSfifc jfc*? fUf ? n t 9 ( 

i*u±«#c*«**iTi3 o . ^-ftihrn® i o'ojb*?**? saw?* s 

) . 



M tt . S.li i 'pH=10<50^frTT'. ?y?-(07t*?'(yyAI:, 4 8 91 

«£fcEttW$:Wfli#a'K ( i i ) rn-7'»l*li. Hfc**)? 1 ./-**/ 
v - k N ^ ffi T" * £ . Hi5i!:T*4. B 1 7 i 1 8 t*Lft i i 4. 6AW 



«£tt*ttTKJ3H-C. =E ^ V - <0 m t il t £ fr <0 % ft * t » 1-4 7 7- n / 7° n 
tf t L & CO t „ 9 - f v hRNA^DNAtiitg^Urn-T'WlfO 

r a - 7* o £ js i pi je t ffl v> § ,r fc *t -sr m x- h & . * <o & a & ** v * & is v & i> 
cot- 1) ^ o t h <nx-hb o t . ®3EStt t a 4 7* y /-r -tf- * g y co# 

ffift^Tco^W 7'U . 0T£S&fc"CJ: Dili: 

ttlflife, T ifu-x & ft ttdf >; 7 7 'J ^7 5 H tf>yo7f< 

y / , 7 -* ;u ^ - *? x v 7' v y ± -c co a 4 7' y / 4 -tf - y 3 y t h p l c *? * * 

K9 'J -m«*»i6KJ: J^W 7-y -y K«^lt«rifC*4 . y y#-(2«fr;W 

7' y r 4 -tf - y 3 ytAituii^, f * f- y / 7 f y y * fij ffl 1 ti i co ^ s 



, PCR?*ILftDNABrfrt«5i^H18tH*U*8 J:-3t. r n - 7* 
3 



ft. fc . t L < (i * ft £ " SI " S if # # * fi T ^ S . f HftI 

n /^vCO T 5 7 ate® . 75;-f*-* ( amino-thiol ) . 7y F ( azido- 
) s 7/l'f'bF (aldehyde) , t K O 1/ 3 )\ 7 J& A S F ( hydroxysucc i ni mide 
) . 5 ' T$.JT)\/3?)V-3' -0-7tX7^*75/'( F ( 5' ami noal ky 1 -3 
'-O-phosphoramidite) s 5' -f-^T/U 3-^-3' - O - 7>X7 t *7 S / 
4 h ( 5"-thioaIkyl-3'-0-phos P horaraidite) , 3' - rS/^^^^rS / (3 
' -aminohexy 1 amino) . 757/7^ (amino silane) , T S >- V )l M.^^} ( 
aminosilyl derivatives) N y/j-^'J y * - h IJEt S if If . t 

fctt, 3 ' A 1 5 *«!8ft-Sixfc^x->'**-/K0^-y7S*«|-&wJ:at:. ffi-^ 

( i ) MOMPSgf «y-?xy^fcMtl>*f f 1175^ 

- 0- 7tX7^7^0L iH!S<97:J-X7*J-l> 

xx-fyHk*tfflv^fl:*Wt:^jftLT5iSJSS*fc7 , 9'fv-^5 , **lt:ftlill. 



( i i i ) r?-i?-ti)tffl*STiiii:i8Mfc. to a, t y 7° u v — 

( i v ) laLtiit, HUTyryv-j, «7to/t7<^ 
L fc * y 3" ^ 7 u * f- f r a - 7"tvx >f 7* u r -f x l ? . ryr'j7-*o?- 

**f C*4*lTV^i«ll, B9 € t' - X s 7 4 ;U 7 - . g ft ft 7° 5 * f- v 7 7° 



tf . 

Ml 1 7 k^lk hTtn/fe £#7°P-7'^ttffl Lfgjj-f £ fctf) 

flg%fti»X»fr3 f -feii (FRET) OWflf 

J I u S i> , ^ftii>«JStJ:r)Tfl^*»(c«r-jtt<0t*6. U, F RE 

X.(i'7-T$7-4-^f-7l^77i;y-3-T"fer-b ( 7-amino-4-methylcoum 
arin-3-acetate) s 7 - X f- /U - >7 V ^ U 7 x D V ( 7-methyl -umbel 1 i ferone ) 
, t7^> (naphthalene) Rt/ T > h 7 (anthracene dyes) & fc' <7) 

i)|ax^7 h 7 a li, f^^^y^to/, Mitf# U (FU) *»^>^jS 



7tf-F»J;3ilfl!t f HtI4t±0, ( i ) mm b IX it. N — t 
FDJf y 3A^i^f 5 FlXf* ( N-hydroxysuccinimide ester) fc :* l> V - 

-tLTlHi*. 4 tt ( i i ) 7n-7*f f WFRET^f yy^-^-t L 

ftUtfh h . a >f y U y-f -tf-i/ 3 y 7o-/\« 2 oft co»3E5<;i'*4i 5 

MJJ RN a s e Hiia 

iitftt. R N Am±7° Q-7'£ D N A -9" ^7* fc & J* § #6 . RNASJE7 
n-y«. SWDNAEUtA>f / i;^>f ^fS. R N a s e H li , R N A : D 
NAA-f^iJ^HBAtflllil. l*lRNA7n-^ttfllliL4l>. f »ll 

ttrtraft^/^-ti, jsja + caajs-^swr. & r n a r n - y #\ 

U - t'fflS-r 6 . A^/ij^JDNAiLtffofciaii, * £ < £ t & 

-p ft . 

tzmx & mm cd mm &m * iz&% $ ti % k % i> co vkh , 
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• : &?>J&^ : 1 
C i ) E*J<D#I* : 

(A) £?rj-Ofi$ : 3 91SS 

CB) EJIJOS :»» 

(C) : -*ffl 

(D) t>tfni>- : jSMtt 

C i i ) E*J®a« itVADNA 

( i i i ) /s>f7KHff--f : NO 

( i v) 7 >^-fcr : N 0 

C v i ) £K : 
(A) i#jJg : Chlamydia trachomatis 
CO mfr'm&la-y& : L2/434/Bu 
<G) *fflSa©SIS : Bacteriun 

(v i i ) Hgogag : 

(A) 5-f 77'J- : lambda 1059 recombinant 

(B) ?a-> : Lambda gtll/L2/33 
(V i i i ) -7V AftfOffll : 

(A) > r& : ompll2 OBF 

(x i ) EJtl : E«#fl 

AACGTTCGAG ACGGACACCC CTTAGGACGA CTTGGTTCG 



E?J#^ : 2 

CD ewcrf® : 

CA) S?IJCD5$ : 3 9^S 

' CO m.<o%;: -*« 

CD) h#Bj;- : a&tt -' 
(i i) E?lJOiI:Kf ShfcDNAXttRNA 
( i i i ^-faf^-f : NO 

(iv) T >^-ir >X : Y E S 
Cix) 

ca) : mmm?u-7 

(C) 1#a*glsSLfc^rS : Hybridization to SEQ ID NO. 1 
CD) m<Dffi$8. : Control for SEQ ID NO. 3 
(x 1 ) : @E?')S^-2 

.TT.GCAAGCTC TGCCTGTGGG GAATCCTGCT GAACCAAGC 39 



(69) 



#3^9-5 05 5 56 



E9»IS% : 3 
< i ) E?i|©#& : 

(A) E?iJ©fi$ : 3 9£g 

(B) E7"I<Z>® : mm 
CO : -*a 
(D) mni>- :jg&tf 

( i i ) EJ'JCSi^ : ftfc D N AXIiR N A 

( i i i) 'Wtf-tr^-r A;kM0 
( i v) X > f- -tr > X : YE S 
C i x> ffi?'J©#& : 

(A) : «« Ufc»«»^D-^. 

CC) #K^LfcSS : Hybridization to SEQ ID N0.1 

CD) ftbcDf§« : Analog to SEQ ID MO. 2 

Cx i) mm-. nmtta 

TTGCHNGCTC TGCCTGTGGG GNHTCCTGCT GHNCCNNGC 
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Figure 1 
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Figure 3 
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5-AMNOFORMYCMB 



Figure 4 





TOYOCAMYCIN 



t 

F 

SANGIVAMYCIN 



1 



I 



PSEUD0UR1DINE MINIMYCIN SHOWDOMYCIN PYRAZOHYCIN 



Figure 5 
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Figure 6 
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Figure 7 
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4-AMINO-PYRAZOLO 4,2-DlAMINO-PYRAZOLO 4-AMNO-2-OXO-PYRAZDLO 

[1 ,5a] PYRIMDINE [1 ,5a] PYRIMDINE [1 r 5a] PYRIMDIME 

F 

4-OXOPYRAZOLO 4-OXO-2-AMWOPYRA2DLO 4,2-DIOXO-PYRAZOLO 

[1 ,5a] PYRIMDINE [1 ,5a] PYRSVHDJNE [1 ,5a] PYRIDINE 





















F 






PYRAZ0LO 


2-AM1NO-PYRA2DLO 


2-OXOPYRAZOLO 


[1,5a]PYRIMDlNE 


[1,5a] PYRIDINE 


[1,5a] PYRIMDINE 



Air 




Figure 8 
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[119 ] 




(ONLYTHE PURINE ANALOGS ARE ILLUSTRATED BELOW) 



to Xx> 

F F 

8-AZA-6-AMINO- 8-A2V4,6-DiAMINO- 
PURINE NUCLEOTIDE PURINE NUCLEOTDE 


8-AZV6-AMINO4-0X0 
PURINE NUCLEOTDE 


OH OH OH 

8-AZA-8-OXO- 8-AZA-6-OX04-AMMO- 8-AZA-4,6-DIOXO- 
PURINE NUCLEOTDE PURINE NUCLEOTIDE PURINE NUCLEOTIDE 


8-AZA- 
PURINE NUCLEOTDE 


F F 

8-AZA-4-AMINO- 8-AZA4-OXO 
PURNE NUCLEOTDE PURINE NUCLEOTDE 



Figure 9 
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Figure 10 
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1,1% ETHENO 1.N6ETHENO 

PURINE NUCLEOTDES PVRJMD WE NUCLEOTDES 

Figure 11 A 
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IF * 
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M 38 

& fi 

9+ 9+ 

11 

?? 

1^ - 

9+ 9+ 



a s 
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vji vT' 
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H 
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^ADNAOaA> SEtt 



SljfcRN AXI*DN A 




FIGURE 17 
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FIGURE 18 
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[021] 



LL 
LU 


\ ABSORBANCE 


o 


















o 
o 

m 
cn 
A 


>9500 




























| abs max ? 


















303 nm I 


304 nm 




























O 




|>280nm ?! 




1 ON 1 


NO | 


| ON I 


I ON 


YES | 


YES | 


YES I 


YES I 


YES I 














YES I 


YES I 


YES I 


YES 






YES | 


O 


! BASE NAME 


! STRUCTURE 




1 1-methyl adenine 


|2-methyl adenine 


|3-methyl adenine 


|6-methyl adenine | 


[6,6-Dirnethyl adenine | 


|2,6-Dimethyl adenine | 


2,2-Dimethyl adenine | 


2-aminopurine I 


j2,6-Diaminopurine j 


!6-hydroxyethyl adenine i 


2,8-Dihydroxy adenine | 


8-amino adenine j 




1 -methyl guanine ! 


2-methyl guanine 


7-methyl guanine j 


8-amino guanine I 


8-thio guanine j 


2,2-Dimethyl guanine I 


2-methylamino guanine • 




7-methyl hypoxanthine 




| GENERAL 
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